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AN AMERICAN VIEW OF THE FUTURE 
OF THE TELEPHONE INDUSTRY. 


Many people, especially those who write for the newspapers, 
like to speculate on the changes which will occur in the 
telephone industry when the fundamental patents owned by 
the telephone companies shall have expired. These specula- 
tions are usually very wide of the mark, and, like most of 
the speculations indulged in by the general public, guided by 
the intelligent writings of the omniscient newspaper reporter, 
are generally characterised by supreme ignorance of the 
subject in hand. 

It appears to be the belief that when these patents no 
longer exist, and when the public has the free right to make, 
instal, and use, the Bell telephone, and to transmit speech by 
means of undulatory currents of electricity, that the “grinding 
monopoly,” as the newspapers term it, will be robbed of its 
retarding influences, and that the telephone industry will 
instantly spring into great importance. 

The future of the telephone industry has recently been 
considered in a carefully prepared paper by Mr. H. L. Webb 
(vide The Engineering Magazine, New York, U.S.A., for 
March, p. 753), and he says that from every point of view 
from which the subject may be regarded, only one conclusion 
can be reached, and that is that the expiration of the tele- 
phone patents will have little or no effect on the telephone 
exchange business in large cities. Competition he considers 
to be practically impossible for various reasons stated, which 
may be summed up as follows :— 

The established companies occupy the ground so 
thoroughly that there is no room for new comers. The 
underground wire question offers such serious obstacles as 
to still further discourage capital. The nature of the 
business is so peculiar and so little understood by those not 
actually engaged in it that the economical management of 
a large system could not be successfully carried out by 
untrained hands. 

It will doubtless be felt by most telephone subscribers that 
even if the expiration of the telephone patents does not 
give rise to competition, it should at least result in a reduc- 
tion of the present rates. Mr. Webb, however, considers 
that it is more than questionable whether any reduction will 
be effected, for the “receiver” on which the patent will 
expire, is a comparatively small part of the equipment of a 
large telephone system, and the rental which a telephone 
company pays to the present corporation for the use of a 
receiver is but a small item of the total yearly outlay. No 
one can deny that the telephone subscriber of to-day gets 
fair value for his money, and very much more now than he 
did a few years ago, owing to improved apparatus, under- 
ground wires, advanced engineering, more skilled supervision, 
&c.; while extension of the system, and the building of im- 
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proved trench lines to long distance points have greatly 
added to the facilities at the subscribers’ disposal. 

Although it is perfectly evident that in large cities no 
particular change will result from the expiration of the tele- 
phone patents so far as the exchange business proper is con- 
cerned, Mr. Webb thinks that in the private line business, 
both in cities and throughout the country, the effect of free 
telephones undoubtedly will be largely felt. Mr. Webb also 
thinks that when the telephone is a free article of manu- 
facture it will not take long for them to be as common as 
electric bells. Many who now do without them on account of 
the expense and trouble entailed by renting instruments, will 
then instal their own private lines for all purposes. And 
here, he argues, there is an immense field for cheap tele- 
phones. 


ELECTRIC LIGHTING OF BRUSSELS. 


Tue slow progress made by the Municipal Council of 
Brussels towards settling their scheme of electric lighting 
seems to be causing some stir in that city ; and we learn that 
one section of the inhabitants has found the delay so harmful 
to their interests, that they have presented a memorial to the 
authorities asking for an immediate solution of the question. 
This memorial, which has been drawn up by the Union of 
Hotel and Restaurant Proprietors, states that electric lighting 
is for most of them, if not for all, absolutely essential for the 
carrying on of their business, and that the delay in carrying 
out the municipal scheme is most harmful and vexatious, as 
they are obliged to submit to many inconveniences, and to 
incur much extra expenditure, in order to satisfy the demands 
of their customers for electric light. The memorial further 
suggests that the delay can only be accounted for on the sup- 
position that the chief aim of the authorities is to safeguard 
the interests of the gas works, of which they are the pro- 
prietors, and which they think are menaced by the new system 
of lighting. 

In commenting on this memorial, one of the leading 
journals, L’ Etoile Belge, says that they think the attitude of 
the Municipal Council is misunderstood, as, although the 
delay may appear abnormal, it is due to the desire to arrive at 
a full appreciation of all ‘the facts before making a decision, 
and that to this end the electrical engineer of the town, M. 
Wybauw, and two other well-known specialists, MM. 
Vanvloten and Dierman, have been engaged for some months 
in comparing in all their details the several proposals made 
by the competing firms. After explaining why they think 
there is no reason for supposing that the town is not in 
carnest in this matter, the article concludes bysaying, “ Finally, 
it cannot be supposed that the town of Brussels 
gone through the comedy«’of an adjudication 
which has necesitated so much study on the part of all the 
tenderers, without intending to act on the result. The 
delays which have taken place are fully justified by the 
desire to arrive at a solution which shall be unassailable 
from all points of view, and which shall safeguard the 
interests of the town and the future of an undertaking which 
is destined to become most important.” 
~ We are pleased to see that this is the opinion of a journal 
which we believe often represents the views of the municipal 
avthorities, and we hope that in this case it is not’ too 


sanguine, and that we shall soon be able to announce that 
the tender of one or other of the competing firms has been 
accepted, and that the work will shortly be put in hand. 


PHOTOGRAPHY AS APPLIED TO THE 
INVESTIGATION OF ELECTRICAL 
PHENOMENA. 


An interesting paper on this subject was recently read by 
Mr. C. Kammeyer before the Chicago Electric Club. A 
great deal has been done towards utilising photography for 
the purpose of investigating obscure transient phenomena, 
a result rendered possible by the marvellous degree of sensi- 
tiveness which photographic plates can be made to possess, 
Although, however, much has been done, it is doubtful if the 
value of the power of analysis which photography gives, is yet 
fully appreciated ; it is interesting therefore to note any new 
application of the means of investigation. Mr. Kammeyer’s 
experiments have had for their object the arriving at correct 
conclusions regarding the behaviour of different fuse metals 
while in the act of melting or exploding under the action of 
a current. 

Mr. Cockburn, it will be remembered, a year or two ago, 
made a series of experiments which resulted in the adoption 
of his well known and much used weighted fuse. Some 
interesting experiments were shown at a paper read by him 
before the Institution of Electrical Engineers, and Mr. 
Kammeyer’s results form a valuable and most interesting 
supplement to the same. 

In carrying out the experiments the terminals of the fuse 
were arranged on a dark background, and properly focussed 
in the camera, the sensitive plate being exposed the fuse 
was allowed to “blow.” One conclusion arrived at from 
the observations thus made was that the closer the safe 
carrying capacity of a fuse is kept to its actual fusing point, 
the less danger we have from permanent short circuits or 


arcs being established by a blowing ‘fuse. Another point 


brought out was the unreliability of fuse connections when 
made by a screw and washer, the cross section of the fuse 
being reduced at that point, with the result that the rupture 
takes place at the weakest point. In an experiment made 
with two fuses in series it was shown that the two did not 
“blow” in a similar manner, a result due to the want of 
homogeneity in wire cut from the same spool, a difficulty 
which is continually experienced. A remarkable fact came 
out in the course of the experiments, viz., that an alternating 
current caused a fuse to blow in a less “vicious” manner 
than the continuous current, i.¢., there was less dispersion. 
Mr. Kammeyer considers that his experiments prove that 


‘the use of covered fuse blocks is to be avoided as much as 


possible, as the metal in its gaseous state unless carried 
off very rapidly must certainly form a destructive arc 
between the fuse supports, and if any inflammable matter 
be near the inevitable result must follow. Moreover, it is 
suggested that a fuse blowing in a vicious manner may set 
fire to dust or other inflammable materials that are apt to 
collect in flour and saw mills. 

It would have been interesting if Mr. Kammeyer had also 
experimented with Cockburn’s weighted fuses, and we hope 
he will do so when continuing his interesting researches. 
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ELECTRICAL COMMUNICATION WITH 
LIGHTSHIPS AND LIGHTHOUSES. 


In another part of this paper we give a resumé of an article 
which recently appeared in the Electrical Review of New 
York, on the electric lighting of buoys in New York harbour. 
From this article it would appear that the difficulties in the 
way of maintaining cables to buoys in shallow water, has 
been successfully overcome by the employment of a spar 
buoy, of sufficient length to allow of its being firmly 
shackled or hinged to a mooring block on the bottom, and 
still keep well above high-water mark. If this is so, the 
system is one which should interest engineers working at 
schemes for the establishment of communication with light- 
ships and rock lighthouses. 

An illustration, in the article already referred to, of a boat 
hanging to a spar buoy, suggested the idea that it might be 
possible to moor some lightships by means of a spar buoy of 
sufficient length, the mooring chain, or rope, being secured 
to its top with a swivel. A light floating telegraph cable 
could then be run out from the ship and connected to the 
main cable running up the buoy at its top. The stumbling 
block in the way of this, or any other similar scheme, would 
of course be the Trinity House, which has up till now shown 
itself quite unwilling to alter in the least the usual system of 
moorings, even to gain the enormous advantage of electrical 
communication with shore. 

With the present way of laying down moorings, the use of 
a spar buoy still seems to present advantages. If a cable to 
shore were connected to one or two such buoys, placed clear 
of the ground over which the lightship swings, the final con- 
nection might perhaps be efficiently made by means of light 
floating cables. 

In the case of rock lighthouses the- buoy would be moored 
as near as possible to the rocks, and the connection could 
perhaps be made by an aerial wire—slightly insulated at that 
part of its length which might at times be in the water— 
from the top of the buoy, the other end being taken up to 
the top of the lighthouse tower and provided with special 
accumulators to ease down any heavy jerks caused by seas. 
These would be of rare occurrence, since the remarkable 
feature about spar buoys is the steadiness with which they 
ride. The difficulty is the great rise and fall of the tide 
generally existing round our shores. The spar buoys at 
New York are 50 feet long, and are moored in about 330 feet 
of water at low tide. There is, of course, a limit to the 
length of the buoys, but we see no reason why they should 
not be considerably longer than this. This length, however, 
would be sufficient in the cases of many of our lightships. 


THE DREAM OF FERRANTI. 


“A Goon deal of my life has been passed in trying to make 
the best of a bad business. It seems to me that that is what 
I have got to do to-day.” Thus does Mr. Forbes, the chair- 
man of the London Electric Supply Corporation, preface 
his address to the shareholders at the meeting held last week. 
An avowal such as this would be of importance in the case of 
an ordinary commercial enterprise, which, for various reasons, 
had met with but little, if any, success, In this par- 


ticular case, it is a public declaration of a want of faith in 
one of the most colossal schemes of electric lighting ever 
embarked upon by a joint stock company. This conclusion 
has not been arrived at with suddenness. Three years’ trial 
of the system has been necessary to convince hard-headed 
financiers that they had speculated on the representations of 
an ill-regulated genius. It will be but necessary to read the 
annual report of the company and the chairman’s speech for 
one to be convinced that the directors are now constrained 
to “ burn what they adored and adore what they burned.” 
In many respects the chairman’s remarks do not differ 
from what we have over and over again reiterated in our 
columns. It is perhaps, however, a little curious to note 
that while Mr. Forbes bewails the many casualties and 
breakdowns which have happened to the company, he only 
attributes to Mr. Ferranti the fault, if it may be so termed, 
of over sanguineness, Of course it is quite clear that it 
would be illogical, and at the same time, perhaps, unfair, 
to anathematise the late engineer. For it must ever 
remain an open question to whom attaches the most 
blame; to the prophet that led or the people that fol- 
lowed. In spite, however, of the “collapses,” the 
directorate holds the opinion that the principle on 
which their system is based is right. This is to be 
regretted, for it means that more “collapses” will occur 
before a modified and reorganised scheme is accepted as 
the only way out of the difficulty. While recognising 
to the full the unfortunate effects of the (Grosvenor 
fire, we cannot help thinking that even if the chair- 
man’s anticipations had been realised, the results would 
not have been commensurate with the expenditure of half-a- 
million. Mr. Forbes thought that if the fires and accidents 
in general had not happened, they could have supplied 
at the present moment 60,000 lights. When one considers 
that the London Electric Supply Corporation was formed 
four years ago for the purpose of supplying over 2,000,000 
16-C.P. lamps, it is somewhat startling to hear that if 
they had run uninterruptedly from the beginning they could 
only have supplied such a small number of lamps. It 
cannot be forgotten that the company commenced to 
supply electricity over three years ago, and led one to 
believe that 250,000 lamps would be in use in a very 
short time. 

There is a wide contrast between the engineer’s reports of 
the two last years. At the last meeting, Mr. Ferranti presented 
a report apparently more effusive than accurate. After detail- 
ing the general efficiency of dynamos, transformers, and mains, 
he added that he knew of no weak point in the system, and 
considered success to be then assured. Mr. D’Alton, the 
company’s present engineer-in-chief, states that during the 
past autumn “considerable difficulties were experienced in 
working the 10,000-volt system, and there were occasional 
failures of the dynamos, high-tension transformers, and trunk 
mains . . . . these failures have caused interruptions .... 
it is believed these difficulties will be overcome.” According 
to the statement of the chairman, the present plant, when 
perfected, will be capable of supplying some 90,000 lamps. 
Then the whole of the past four years has been spent ina 
futile attempt to work the smallest part of the company’s 
system. What then becomes of what is called the second 
part of this magnificent and gigantic scheme—the 10,000 
horse-power dynamos, which filled experienced electricians 
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with wonder and alarm? They are lying derelict. Grand 
and unfinished monuments of human fallibility. Never 
was more audacity and daring displayed, never so much 
untiring energy brought to bear on a scheme so utterly 
wrong in principle, so widely opposed to the opinions of the 
oldest and most eminent scientists. We may here apply the 
words of the Chairman, that they must expect the fate of 
those who leave the beaten paths. A parallel might be 
drawn of an explorer who, entering for the first time into 
a strange country, carefully notes the districts through 
which he passes, afterwards lays down plans and maps which, 
if followed, may lead to greater discoveries. Then comes a 
young enthusiast fresh from his dreams, talented it may be, 
but refusing to take the guidance offered, starts on an un- 
known and dangerous route, and ends in disaster. 

It will always be a matter for wonder how a body of 
business men could have been induced to father a system 
which owed its birth solely to plausibility. Very little 
judgment ought to have made it apparent that so young a 
man as Mr. Ferranti could not possibly have acquired a know- 
ledge of all the problems which were to be encountered in 
so vast a scheme as his. However clever a man may be, it 
is out of the ken of human wisdom that there should be 
combined within him all the many qualities which take 
more than ordinary men a whole lifetime to acquire. If 
money were to be at the call of brilliant men, Utopia would 
dawn for us to-morrow. 

The position taken up by this Journal with regard to the 
Deptford experiments, has been an unmistakable and a 
consistent one. We opposed, with all the force at our com- 
mand, a scheme which always seemed to us unwise, un- 
scientific, and unremunerative. We lost no opportunity of 
declaring that there must come sooner or later disastrous 
results. For this we have incurred the obloquy of our 
contemporaries, who have persisted in construing our op- 
position into personal bitterness and spite. 

We can, however, at this stage even, admire the men who 
have stuck so well to their work as the directors of the 
company. They have partially recognised their error, and 
have done their best to retrace their steps. May they 
succeed, and, gradually eliminating all the baneful 
“ Ferranti effects,” they may one day place the company in a 


prosperous position. 


THE LANE-FOX CASE. 


Mr. Justice Samir has delivered judgment in the case of 
Mr. Lane-Fox v. the Kensington and Knightsbridge Electric 
Light Company, and the defendants have won the day, as we 
had hoped and reasonably expected. The time of the Court 
has been occupied for fifteen days, and this might have been 
greatly reduced had we been spared the “earth” question. 
The desire of the defendant company to make a strong point 
of showing that the term “earth” (as used by Mr. Lane-Fox 
throughout his specification) could not be taken to mean a 
metallic insulated return, but only an actual return by the 
earth, was a sheer absurdity having no real bearing on the 
vital point at issue, and indicated that the expert electrical 
advisers of the company were in total ignorance of the 


meaning which “earth ” conveyed to electrical engineers of 
fifteen years ago ; that is, at the time Lane-Fox was about 
taking out his patent. Yet this was relied upon as a trump 
card. Any. comment upon the terrible waste of valuable 
time spent over this needless and stupid part of the case 
could scarcely be more cogent than that which lies in the 
simple fact of Mr. Justice Smith having adopted the views 
of Mr. Lane-Fox’s witnesses—views with which we are in 
entire agreement—and making his judgment quite outside 
the “carth” quibble. There is not the slightest doubt but that 
Lane-Fox meant, or intended it to be understood, that he could 
complete his circuit in any manner best suited to his needs, 
and he at least foreshadowed the use of a complete metallic 
circuit, for in his original specification occur the words, 
“ The electric current may be conveyed through copper con- 
ductors which can conveniently be laid inside the existing 
gas pipes, having insulators of earthenware or other materia, 
to prevent their contact with the iron pipes.” He also refers 
to the use of petroleum rock oil as an insulating medium for 
copper conductors inside iron pipes, and he was evidently 
well acquainted with the oil insulation system of the late 
David Brooks with the “go” and “return” wires laid side 
by side in the same pipe. 

All the effusive nonsense, too, of attempting to show that 
a switch for cutting out or putting in extra cells constitutes 
a modern invention is nothing less than an insult to elec- 
trical engineers of Lane-Fox’s day ; these things were used 
by everybody, and not a man would have laid claim to the 
use of a common adjunct to all electrical experiments at that 
time. nor would he have thought it necessary to mention a 
detail so obvious. One might just as well lay claim to-day 
to the numerous rheostats then existing for cutting out or 
inserting resistances into any circuit on wath the experi- 
menter might have been operating. 

The real question at stake was whether the defendants 
infringed the system outlined in Lane-Fox’s patent, and if 
that was so, whether this now historical patent was a valid 
one. Mr. Justice Smith has very clearly grasped the very 
conflicting evidence placed before him—although at the begin- 
ning of the trial he had to ask the difference between a volt 
and an amptre—and has, we consider, most fairly and justly 
found for the defendants on several grounds, the text of 
which can be seen in our other columns. 

The decision clearly shows the high intellectual powers 
posscssed by the majority of English judges, and still 
more so their impartiality, for it cannot be said that the 
defendants’ case was conducted in anything like so able a 
manner as that of Mr. Lane-Fox, and really, from a 
perusal of the evidence of the defendants, their position 
did not seem an enviable one. Their victory is gained 
simply because the patent of Lane-Fox, from the point 
of patent law, would not hold water, and this might 
readily have been proved in less than half the time occupied 
in treating the Court to the opinions of experts who, 
generally speaking, cut but sorry figures when brought under 
cross-examination. It would have been a public scandal had 
this patent been allowed to hamper the free progress of the 
electric lighting industry, and to all, save perhaps Mr. Lane- 
Fox and his supporters, the excellent judgment of Mr. Justice 
Smith will give universal satisfaction. It is highly pro- 
bable that we shall review the evidence, for there is much 
contained in it to warrant many severe strictures. 
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AN EXPERIMENTAL STUDY OF THE 
STRATIFIED DISCHARGE. 


By E. E. BROOKS. 


In spite of numerous researches, there still exists much un- 
certainty as to the nature and origin of the stratifications 
formed in a vacuum tube at a moderate exhaustion. The 
two questions which have excited the greatest interest are 
the continuity, or otherwise, of the stratified discharge, and 
the mode of its transmission through the rarefied gas. 
Gassiott, De La Rue, Spottiswoode, Puluj, and others, all 
came to the conclusion that such a discharge was necessarily 
intermittent, although no direct experimental proof could be 


_ given. Hittorf, however, took the opposite view, and dis- 


tinctly stated that, with a large number of cells of a single 
fluid, chromic acid type, he got either intermittent or con- 
tinuous discharges, according to the resistance in circuit, and 
that the continuous discharge produced stria equally well. 

Now, the discharge passing through a vacuum tube may 
be either continuous, intermittent, or oscillatory. In the 
two last cases the rapidity of the oscillations or impulses may 
vary indefinitely. We will endeavour to produce discharges 
which can be certainly referred to one. of these standard 
types, and then study the corresponding phenomena in the 
vacuum tube. 

Suppose we begin with an undoubtedly oscillatory dis- 
charge. ‘To obtain this, we will use the circuit between the 
outer coatings of thetwo Leyden jars attached to a Wimshurst 
machine. Then at every spark between the main terminals 
of the machine there will be a strong oscillatory rush of 
great frequency through the wire connecting the two coatings. 
It is unnecessary here to advance any proof that this dis- 


Fra. 1. 


charge is oscillatory, as Prof. Lodge’s researches, and the 
fact that a short air spark in this circuit acts perfectly as a 
Hertz vibrator, are conclusive on this point. : 

If we take a tube which gives good strie when used with 
a coil, and connect. it as shown in fig. 1, it will light up 
brilliantly with every spark across the main terminals, and 
will be completely filled with a dense, uniform, amorphous 
glow, without the slighest trace of stratification, and present- 
ing a similar appearance throughout. The appearance is 
characteristic and unmistakable, and can always be recog- 
nised at a glance. Of course, in such an experiment, care 
must be taken that the introduction of the tube into the 
circuit does not alter the character of the discharge. This 
can be easily demonstrated experimentally, bearing in mind 
that the oscillations can be prevented by increasing the re- 
sistance, or if the resistance is constant, by decreasing the 
potential difference between the jar coatings, which is accom- 
plished by shortening the spark between main terminals. 
With a strie tube in circuit 22 inches in length between 
terminals, and possessing a resistance of about 36,000 ohms, 


an oscillatory discharge is obtained until the spark length is 
very short indeed, and on replacing it with a highly ex- 
hausted phosphorescent tube 6} inches between terminals, 
and having a resistance of about 112,000 ohms, the discharge 
is oscillatory, as proved by the phosphorescence occurring 
equally at both terminals, until the spark between the knobs 
of the machine is reduced to about ? inch, and then it 
abruptly becomes continuous, showing distinct negative 
detail at one terminal without any trace of a reverse dis- 
charge. This effect occurs simultaneously with an alteration 
in the appearance and sound of the spark across terminals. 

With the oscillations we get a white uniform spark and a 
single sharp crack, and with the continuous discharge a less 
luminous spark, bluish in parts and varying in colour, and 
a characteristic hissing sound. The terminals can be easily 
adjusted to just the distance at which transition occurs, and 
then the spark varie: continually between the two forms, each 
heing accomyanied by its corresponding effect in the tube. 

The direction of the discharge, when continuous, is shown 
in fig. 1, and is such as would naturally be expected. 

Now replace strize tube in circuit, and put it in series with 
a feot of wet string, and we get as a result a perfectly strati- 
fied discharge, even better than the same tube will produce 
with a coil, which flashes out with every spark between 
terminals, and is equally distinct whether the sparks pass 
slowly or rapidly enough to give a practically constant 
illumination. In this case, we are quite sure as to the nature 
of the discharge through the tube. It consists of quite dis- 
tinct and instantaneous impulses, corresponding to the 
sequence of sparks in main circuit, and the wet string 
effectually prevents all back rush. 

Seeing that thus introducing a great resistance into the 
circuit produces stratifications, it becomes interesting to 
enquire whether the string may be replaced by vacuum tubes 
of equal resistance, or whether the continuous discharge 
louie mentioned will also. produce striv. If we remove 
the string and put a striz tube in series with another tube of 
very high resistance, we shall get an oscillatory discharge for 
the longer sparks, abruptly changing to a direct discharge 
as the spark is shortened, the alteration being accompanied 
by a most striking difference in the appearance of the tube, 
and a great decrease in luminosity, but we get only the 
faintest trace of strive, and those only locally. In order to 
be able to use a longer spark, we may put a number of tubes 
in series to increase resistance sufficiently, but in all cases we 
fail to get the true stratified discharge. Striz are locally 
produced by clasping the tube with the hand, but this effect 
will be most conveniently considered further on. 

Speaking generally with reference to all the cases dealt 
with in this paper, it will be found that vacuum tube resist- 
ances cannot be exchanged for liquid or wet string resistances 
of equal or much greater amount without destroying the 
stratifications. The reason for this curious result lies in the 
totally distinct nature of the two resistances. 

A piece of wet string offers a constant obstruction to the 
discharge, while the resistance of a tube varies from a 
minimum value when discharge is passing to almost infinity 
us soon as the discharge falls below a certain strength. Hence 
if the potential difference is sufficient to burst a path through 
the tube, it is sufficient to cause oscillations, and there is 
practically no margin between the oscillations, and a resist- 
ance too great to admit of a full discharge through the tubes. 

Let us arrange an experiment as shown in fig. 2, but 
leaving out the earth connection, so that one terminal is con- 
nected directly to the positive jar coating, and the other left 
on open circuit. The tube lights up with every spark across 
the main terminals, but shows no strie. We have now the 
best conditions for examining the “sensitive” state, first 
studied by Spottiswoode. The tube being only connected to 
a positive supply, there is a demand for negative electricity 
which is at a maximum under the present conditions. 

Touching the tube anywhere gives a shock of considerable 
violence, the part touched becomes a negative terminal, and 
avery bright phosphorescence appears on the sidediametrically 
opposite, although the pressure in the tube is immensely 
greater than that manag necessary to obtain phosphores- 
cence. If another vacuum tube is held in the hand, or con- 
nected to earth at one terminal, so that the relief discharge 
passes through it, it will indicate the nature and direction of 
the relief. If arranged as in fig. 3, this will depend some- 
what upon the resistance of the earth connection. With a 
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bad earth the relieving discharge will be uni-direction, but if 
a good éarth is provided it may become oscillatory, and in the 
intervals between the sparks across main terminals may even 
momentarily reverse the discharge in the first tube, causing 
curiots ebb and flow of light as each discharge dies away. 

Now, no strive whatever appear in the ae 
thus relieved, and then only faintly and locally near t 

t relieved, and it is important to note that when they form 
they are attracted by the conductor whose presence creates 
them, as in fig. 5a. 

Removing the relief tube, connect a wet string or wire to 
the second terminal, and allow the end to drop on a board 
floor, so as to provide a bad earth, as shown in fig. 2. 
We get at once a very good stratified discharge, with all 
details clear and sharp, and at the same time the negative 


Fig. 2. 


Fria. 4. 


demand diminishes, as shown by weaker shocks on touching 
the tube, and by fainter phosphorescence opposite the point 
touched. If better earths are provided, the negative demand 
becomes less and less, and the strie improve in brilliancy u 

to a certain point, beyond which a decrease in the eart 

resistance destroys them altogether. When strie form, the 
conditions are evidently identical with those already obtained 
by connecting the wet string direct to the other jar-coating. 
Putting a tube of high resistance in circuit destroys the 


e, showing dip towards a patch of tinfoil. 
d, ring of tinfoil, small strie along centre like dots, 
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stratification, although a liquid resistance of equal amount 
does not much effect them. If we reverse the connections 
as in fig. 4, we get a negatively charged tube with a strong 
positive demand. A bright phosphoresence appears at the | 
negative terminal attached to jar-coating, but of course none 
is produced by touching the tube. In this case no stric 


are visible either on open circuit or with bad earth connec- 
tions. Touching the tube produces them faintly, but it is 
necessary to clasp it in the hand, or put: a large patch of tin- 
foil on tube, so as to make contact over a considerable 
surface, in order to create distinct strie. This experiment 
shows that a deficiency of positive electricity is more 
unfavourable to stratification than a deficiency of negative, 
and it is also important to note that the hand repels the 
strie it forms. Fig. 5) shows this effect, and fig. 5d the 
result of making contact all round the tube, in which case 
very bright and small strize form along the centre, as though 
repelled equally from all sides. 

In the jar circuit we can only produce intermittent or 
oscillatory discharges, and to compare the results with those 
produced under other conditions, we must use the main 
terminals of the machine. 

We may connect a tube directly to the two knobs of the 
machine, or allow them to spark on to its terminals. Then 
if the outside jar circuit is closed, we get an oscillatory 
discharge at each spark, and the appearance in the tube is 
identical with that produced by the oscillations in jar 
circuit. When the tube is connected metallically to the 
knobs, the discharge consists of quickly succeeding flashes, 
due to the Leyden jar discharges, giving an appearance of 
great unsteadiness, and evidently mainly oscillatory, strix 
being totally absent, although occasionally there is some 
indication of a negative terminal. By disconnecting jar 
circuit, but not making any other change, we prevent 
oscillations, and the discharge Paced a steady uni-direction 


flow, but there is no trace of striw, although the negative 
terminal is now conspicuous. Introducing an air-spark 
restores to some extent the oscillations, with their usual 
result ; the point specially to notice here being that a 
perfectly continuous and uniform discharge through tube, 
which we can easily secure by introducing an air gap of such 
length that a diffuse brush and not distinct sparks, 
does not produce the slightest indications of stratification. 
We may now arrange an experiment as in fig. 6. Con- 
necting the knob of machine direct to one terminal (and in this 
case it does not matter much which side of machine is used), 
we can either leave the other terminal on open circuit, or let 
a wet string drop from it on to the woodwork for a very bad 
earth, or put the wet string between the tube and the other 
knob of machine for a moderately bad earth. In all these 
cases oscillations are out of the question, and we get a 
positive or negative demand of varying intensity, accom- 
panied by the phenomena already described. But in every 
instance, although the brilliancy varies, the strive are either 
entirely absent, or appear faintly and indistinctly, or only 
appear on touching the tube. No really good stratified dis- 
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Let us think what we are doing. There is now a per- 
manent pressure from one knob of machine, and this the 
wet string converts into a large number of weak intermittent 
impulses. Numerous experiments have indicated that these 
weak intermittencies may produce faint  stratifications, 
especially in narrow parts of a tube, the more usual effect 
being to make the tube look as if it is just on the point of 
resolving itself intestrizee. In order to produce greater inter- 
mittency, suppose we imtroduce an air spark, as shown in fig. 
7, but keeping the wet strimg in circuit on the other side as 
before. With a very short air gap, less than jth inch, so 
that sparks pass in a confused mass, the effect is practically 
unaltered. Slightly increasing the length causes the sparks 
to pass in an orderly manner, and then a perfeetly stratified 
discharge is obtained, flashing out with each spark equally 
well, whether the gap is so long that they occur at intervals, 
or short enough to make them follow each other sufficiently 
quickly to cause a practically permanent illumination. As 
the gap lengthens, the = suddenly changes to a brush, 
and then strize totally disappear, the transition being very 
abrupt, and the difference in the appearance of the tube most 
striking. 

Adjusting the air gap to the critical length, the discharge 
alternates from brush to spark,~with an instantaneous altera- 
tion from stratifications to amorphous glow, and with the 
powerful machine employed in these experiments, consisting 
of eight plates, each 2 feet in diameter, a big spark would 
occasionally strike right across the terminals and through the 
tube, avoiding the wet string altogether, and reproducing for 
a moment the dense oscillatory glow, which is always very 
brilliant, and appears to fill the tube almost to bursting ; 
thus, in one experiment, clearly illustrating the effects due to 
the three fundamental types of discharge. 

In this experiment with the air spark, the resistance of the 
wet string must exceed a certain definite value in order to 
produce stratifications. The resistance may be increased in- 
definitely, according to the power of the machine, without 
affecting the striee except slightly as regards brilliancy ; but 
it cannot be decreased without the discharge returning to its 
amorphous state, and this alteration takes place long before 
the discharge becomes oscillatory. Arranging an experiment 
as in fig. 7, where a liquid resistance is substituted for the 
wet string, each millimetre division of which corresponded 
to 1,500 ohms, it was found that the strize disappeared with 
51 divisions in circuit. Reversing the experiment so as to 
use the other terminal, the striz disappeared with 52 
divisions in circuit, evidently the same value within the limit 
of experimental error. The air spark is of the well-known 
non-luminous reddish type, always associated with the wet 
string discharge, and the very slightest tendency to rough- 
ness of outline is sufficient to affect the stratifications. 

In stating these results, only the most important effects 
have been described. Many minor phenomena, very inte- 
resting to trace to their origin, are caused by various altera- 
tions in the conditions, such as connecting or disconnecting 
jar circuit, or altering the character of the air sparks. Of 
these, one of the most interesting is the formation of one or 
two perfectly stationary and distinct striw close to the 
positive terminal of a long tube, the whole remaining length 
being amorphous, when a positive air gap just great enough to 
prevent either spark or brush is interposed. With air sparks 
there is always either a positive or negative demand on the 
outside of the tube, the demand being opposite in sign to 
the air spark. 

If we compare the preceding results with those obtained 
by using the coil discharge, we shall find that the latter 
never “produces strie with” the same distinctness and 
sharpness of outline, probably on account of the irregular 
action of the contact breaker. 

_ The coil discharge is always either intermittent or alterna- 
ting. I do not say oscillatory, because the vibrations are 
—— very slow, compared with the enormous frequency of 
the Leyden jar discharge. When the resistance of the tube 
in Circuit exceeds a certain value, the coil gives an intermit- 
tent uni-direction current, which we know always produces 
satisfactory stratifications. When two terminals of equal 
size are placed fairly close together, and the pressure is 
approximately that of least resistance, we have an alternating 
current passing through the tube, but the current which 
corresponds to the “make” in the primary is of much less 
E.M.F. than the one in the opposite direction. Under these 


circumstances, we always get two well-developed negative 
terminals, without a trace of positive detail, though the 
terminals are usu:lly too near cach other to afford a fair test 
of this point. Increasing the exhaustion, by increasing the 
resistance, prevents the passage of the weaker discharge, and 
the current becomes uni-direction. By putting an adjustable 
liquid resistance in parallel with the tube, the discharge can 
be made to vary between the two conditions, the transition 
from continuous to alternating occurring at a definite value 
of the shunt resistance. In order to obtain under all cireum- 
stances a true alternating current, we require to excite the 
primary with an alternating current, and avoid using a con- 
tact breaker. The simplest way of getting such a discharge, 
would be to use one coil to excite another under certain con- 
ditions, but with ordinary coils this plan cannot be adopted 
on account of the imperfect insulation of the primary. A 
very rough and ready method of getting what is required, is 
to take two ordinary coils, one very much smaller than the 
other. Excite the larger one by means of a battery in the 
usual way, and connect its secondary to the secondary of the 
smaller coil, the tube being connected to the primary of the 
smaller coil, whose contact breaker is screwed down. We 
thus first transform up, and then down again, but the 
smaller coil cannot transform all the way down again, and 
thus, in spite of considerable leakage, we may obtain an 
alternating discharge through a tube of low resistance. 
However, in this case also, the E.M.F. in one direction will 
be less than in the other direction, and so it is only useful as 
a method of checking results. We get again two. well 
defined negatives, but we may also get on the terminals as 
well a certain appearance which is quite characteristic of a 
positive terminal, although I believe it has not yet been 
described in print. We do not, however, get anything Jike 
stratification. 

Our experimental results are therefore as follows :— 

1, Oscillatory discharges do not produce stratification. 

2. Continuous discharges do not produce stratification, 
except faintly, when a wet string is in circuit, which is itself 
enough to produce a certain amount of intermittence. 

3. Intermittent discharges always produce good stratifica- 
tion; the impulses need not necessarily be harmonic, and 
their rapidity may vary within almost any limits, so long as 
they are clear and distinct. 

In making these cxperiments, the familiar «ffect of attrac- 
tion or repulsion of the glow by an outside conductor is con- 
stantly met with. I am inclined to believe that it is simply 
a case of attraction and repulsion of like afd unlike static 
charges, and that it always depends upon'the presence of a 
negative or positive demand at the spot touched, the finger 
or conductor used thus becoming one terminal of the tube. 

Although the effects are liable to be confused by various 
circumstances, two well marked facts especially deserve 
attention. A negative supp’y attracts the column of strie, 
and a positive repels it. Fig. 5a and } showthe result 
obtained with a strong demand. In the first case a patch of 

hosphorescence appears on the opposite side the glass. 

ig. 5¢ shows the dip of the striz column towards a patch 
of tinfoil supplying negative, »nd fig. 5¢ shows the result 
when the tinfoil or hand almost wholly surrounds the tube. 
The striz are then faint and wide outside the tinfoil, but 
within it are very bright and small, like a row of dots all 
along the centre of the tube. It follows, therefore, that each 
stria carries a positive charge, a result which, for other 
reasons, is not at all unlikely. If so, individual stria will 
repel one another, and the = column will always tend to 
elongate, and this is a property which many observers have 
mentioned, and which we shall shortly have to again 
refer to. 

If we consider what is certainly proved as to the actions 
which take place in a tube during discharge, it will be found 
that at all pressures a most important feature is the repul- 
sion, or Crookes’s effect, existing at the negative terminal. 
There is always a physical push or pressure on the gas per- 
pendicular to the plane of the terminal, and in the majority 
of instances this will be mainly exerted longitudinally down 
the tube: The partic'es of gas driven off are able to force 
their way to a greater or less distance, but whether they can 
get one millimetre or several inches, the absolute result is a 

ressure of varying amount endways down the tube. 
hether due to this or not, certainly increase of pressure 
during discharge can be easily detected by experiment. De 
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.La Rue mentions it, and a syphon tube containing sulphuric 
acid shows it very well, although it becomes almost imper- 
ceptible at high exhaustions. I have looked for differences 
of pressure between parts of the same tube but so far with- 
out decisive results. 

Now, this pressure down the tube actually tends to com- 
press the column of striw, and they take up a position of 
equilibrium between their own self repulsion and this pres- 
sure. This fact can be established experimentally in various 
ways. Construct a tube as shown in fig. 8a, containing a 


Fia. 8. 


disc of mica fixed to pivot, and thus free to turn. In order 
to control its movements from the outside, attach to it a 
small piece of magnetised watch spring. By employing 
another magnet we can thus make the disc assume any re- 
ara position. The tube should be exhausted until the 
aint negative glow practically extends throughout its whole 
length, leaving only one or two faint strie near the positive 
terminal. When the disc is placed as in fig. 8a, it offers 
very little impediment to the motion of the yas, and the 
preceding state of things exists. If the discs be now moved 
crossways in the tube, as in fig. 80, it will greatly diminish 
the impacts from the negative terminal, without interrupting 
the passage of the current, and immediately bright, distinct 
strie, sharply defined on the negative side, and fading 
gradually away on the other, move up from the positive 
terminal and remain motionless in the shelter of the disc. 
They do not suddenly appear where they were not previously 
visible, but first form at the positive terminal and move com- 
paratively slowly up the tube until they come to rest. It 
is not even necessary to construct a screen tube in the way 
described. Whenever by any means we can deflect the 
negative streams, the strie move up the tube, forming like 
eddies in a stream. We can use a magnet to produce 
this effect, with exactly similar resulis, the formation 
of causing a great increase in the brilliancy 
of the tube. Another way of diminishing the negative 
pressure is to diminish the strength of the current. Con- 
nect a tube in lel with a liquid resistance, and reduce 
the resistance of the shunt so that the discharge through 
tube gradually weakens and fades away. As soon as the cur- 
rent strength is affected, the strize separate further apart, and 
move up much nearer to the negative terminal ; this par- 
ticular effect, however, being much more conspicuous in some 
tubes than in others. This effect of a weak discharge is 
mentioned by Clerk-Maxwell. The next consequence of re- 
ducing the shunt resistance is to destroy the stratification 
altogether, a result which is quite in accordance with my own 
conclusions, to be shortly mentioned, as to the origin of striz. 
_ These considerations will help us to understand some phe- 
nomena already referred to, and long sufficiently well known, 
concerning the formation of strize where they were not pre- 
viously visible by touching a tube with the finger or other 
conductor. Now, it seems almost certain that this particular 
effect may be, under different circumstances, due to several 
different causes, two of which we can readily identify. 
__ If the tube is connected to one terminal only, a supply of 
electricity of the spent sign is absolutely necessary hefore 
striee can form at all, and the finger may then originate them 
by affording the necessary supply. The second cause is most 
ective, when for some reason the tube is just on the point 
of breaking up into striz, as, for instance, when conveying 
a continuous current with a wet string in circuit, or when 
the tube is slightly over-exhausted so far as stratifications are 
concerned, and is due to the fact that under ordinary condi- 
tions there almost always exist a slight negative demand over 
a large area of a tube’s outside surface, so that a point touched 


becomes a negative terminal. This causes a rush of gaseous 
particles across the tube, which if the demand is strong may 
show itself as a phosphorescence on the opposite side, as 
already mentioned ; but even if insufficient to produce phos- 
horescence, it may be enough to interpose a sort of screen 
tween the negative terminal and the rest of the tube, and 
this acts in exactly the same way as the mica screen used in 
the previous experiment. If striz already exist, they will 
— further, or form under its shelter if not previously 
visible. 


9. 


Fig. 9 shows a case of this sort. The tube has three 
narrow , a,b and¢. When under certain circumstances 
an entirely amorphous discharge is passing through it, 
it may be touched at either a or ) without any effect being 

roduced. If touched at or near c, striw immediately form 
in the three narrow parts. 

We may think of the gas in a tube when transmitting a 
continuous current as being subject to a steady uniform pres- 
sure fromoneend. If, however, the discharge is intermittent, 
we get a succession of impulses which act physically as a 
succession of blows upon the column of gas, which will be 
alternately compressed and released. It is not strange to 
suppose that under such circumstances the column of gas 
will vibrate longitudinally, and that the interference between 
the direct and reflected waves will produce stationary nodes. 
Such a result is not without analogy. It is well known that 
a confined volume of gas is exceedingly ready to vibrate. In 
a paper by Dixon on the rate of explosion in gases (Chemical 

ews, August 7th, 1891), some facts are given which have 
a very interesting bearing upon the question. When a long 
tube of air and coal gas is ignited at the open end the flame 
travels over a certain distance with a uniform velocity, and 
then the column of gas begins to vibrate with oscillations of 
increasing amplitude. In coal mine explosions, the greatest 
disruptive effects are not produced at the actual scene of the 
explosion, but 50 or 80 yards away from the source, showing 
that in all probability similar vibrations occur. Here we 
have a very close parallel to the phenomena of a vacuum 
tube. There is the same confined volume of gas, subject at 
one end to a sudden pressure or blow, which compresses the 
gas for an instant and thus sets it vibrating, and it seems not 
unreasonable to suppose that the effects are really the result 
of similar causes. 

The very interesting theory of discharge, due to Prof. J. J. 
Thomson accounts for the transmission by the assump- 
tion of polarised Grotthus chains, and explains in a very 
simple way Hittorf’s results with two-way tubes; but it 
seems to be assumed, in accordance with the ideas of Sy ottis- 
woode and others, that the strie are directly concerned in 
the transmission of the current. 

Now while, for many reasons, the polarisation and electro- 
lytic ideas seem to be most probably true as regards the 
actual propagation of the current, I would suggest that it is 
an open question as to what extent the visible phenomena are 
involved in it, and that it may be more correct to look upon 
the strise as being rather mechanical effects of the discharge, 
independent of conduction, at any rate, to a large extent. 
For polarisation theories seem to require a certain uniformity 
of action throughout the distance between the terminals : 
that is, uniform in the sense in which electrolysis is uniform, 
while nothing is more impressive in the visible discharge 
than the entire difference between the phenomena at the two 
terminals, and their remarkable independence of one another. 
Again, it must be remembered that strie only appear for a 
small part of the total range of conductivity, and as it is 
most probable that the current is transmitted in the same 
way at all pressures, it follows that strie cannot be looked 
upon as essential to conduction. The very fact that con- 
tinuous discharges do not produce striee is, of itself, sufficient 
evidence of this. 
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As regards the Crookes effect at the negative terminal, 
the only suggested explanation, that the particles are repelled, 
in virtue of the repulsion existing between two negative 
charges, is obviously insufficient ; for if that were all, an 
exactly similar effect should occur at the other terminal with 
positive charges, whereas it seems quite certain that no such 
action occurs. The positive terminal yet uires careful 
study. I have made some little progress in this direction, 
but the results are still very incomplete. 

From our point of view, then, the striz appears to be 
mechanical effects of discharge, probably entirely independent 
of conductivity. 

The idea that they correspond to nodes is by no means 
novel. Puluj states it very clearly, and he was not. the first 
to mention it. If it is true, then the distance between two 
strie will be half a wave length, or approximately so, on 
account of disturbing influences. The waves will be 
analogous to those of sound, and as in vacuo the elasticity 
and density vary together, their velocity should be the same 
as that of sound in air at the same temperature. If this is 
correct, the number of vibrations of the gaseous column may 
amount to several thousands per second, and this would pro- 
bably account for Hittorf’s failure to detect intermittency by 
means of a revolving mirror, as‘he states that the speed of 
his mirror was limited to 100 revolutions per second. 


FIGMBES FOR ELECTRIC LIGHT PRO- 
DUCTION. 


By W. H. BOOTH. 


I. 


Iv would be out of place in this article to consider electrical 
uestions or trouble about the variety of dynamos or lamp 
resistances, &c. It will be sufficient for our purpose to know 
that in ordinary everyday work it is usual to allow 1 indi- 
cated H.P. for every 20 lamps of the incandescent type of 
the value of 8 candles, or 30 watts. Knowing this one item 
of lamp numbers, we may dismiss all question of dynamos, 
&e., and proceed at once to the subject in hand, namely, the 
a provision of mechanical power for a given number of 
amps. 

_The size and number of engines and boilers required for a 
given power depends on many factors, which are more or 
less themselves dependent upon other external factors, such 
as locality, space, &c. There will naturally be marked dif- 
ferences observable in two electric stations if one of them be 
situated in a country town of small size where rentals are 
low, and a convenient river is at hand for condensing pur- 
poses, and the other be situated in the heart of a large city 
cut off from any source of condensation water and with a 
heavy rental to pay. 

In the latter case the tendency is to employ boilers which 
have the name of being good steamers and yet occupy but 
small space ; to use small high speed engines of high pres- 
sure type, and to save further room by abolishing belts and 
driving direct. 

In the country station larger and more comfortable boilers 
should be found, perhaps with feedwater heaters of generous 
proportions, and the engines might be expected to be of 
large size, driving the dynamos through long belts or ropes. 

{t is unfortunately the case that as electric stations Sore 
very naturally been constructed in greater numbers in cities, 
their qualities have been very considerably copied in country 
stations where the reasons for such qualities are entirely 
absent. This is senseless and uneconomical, but merely an 
illustration of how men go like sheep where another leads, 
no matter how unfit the leader. 

Steam boilers are so various that it is difficult for a non- 
professional man to make a choice between the various kinds 
offered to him. The work done by a steam boiler is largely 
dependent upon the amount of the draught available. Upon 
this depends the amount of fuel which can be burned, and 
on the fuel burned depends the weight of steam produced. 

Similarly in a steam engine the work turned out depends 
upon the dimensions of the cylinder, the speed of the piston 
and the steam pressure available. Neglecting other matters 


which are dependent: upon speed, &c., we may say that, 


other things being the same, an engine at 200 revolutions 
will do just double the work it would perform at 100 revolu- 
tions, and equally, any difference in cylinder volume and 
steam pressure will produce an equal difference in the power. 
Hence it is that, where space is valuable, we find the natural 
home of high speeds and high pressures in order that a large 
horse-power may be generated in a small space. 

Similarly, we find in such places, boilers of comparatively 
small size in which are large firegrates. On these grates a 
correspondingly large amount of fuel can be consumed, and 
to absorb the heat thus produced, a large heating surface is 

ked inside the boiler in the shape of many small tubes. 

n such a boiler there is not much water, and after lighting 
up, steam is quickly oeee whilst it as quickly falls when 
the fire goes low. This ability to produce steam quickly is 
not a sign of an economical boiler: it is due to the very 
small volume of water which has to be heated before steam 
can be made. Vendors of such boilers puint out to the un- 
wary this feature of quick steam generation, and claim it as 
a virtue, as proving how very superior is their boiler to 
another which takes two or three times as long to get up 
steam> Such men are one of two things: they are either 
knaves or fools—knaves if they know better and tell such 
lies, or fools if they have been any length of time engaged on 
or with boilers and have not found this matter to be capable 
of the above explanation. 

Few, if any, steam boilers are constructed to absorb so 
much of the heat from the products of combustion that it 
will not, under ordinary circumstances, pay to put in a feed 
water heater. These—styled economisers—are but an exten- 
sion of the heating surface of the boiler in an advantageous 
direction, as they enable the furnace gases to be brought into 
contact with surfaces much colder than the plates of the 
boiler, and so a considerable amount of heat is absorbed 
which would otherwise be lost. 

By such a device, an economy is secured varying from 10 
to 25 per cent., and in a 400 I.H.P. station, working long 
hours, this, with coal at 20s. per ton, might amount to 
£3,000 per annum, and we think many high rented stations 
could be made to pay for economisers on such a basis, were it 
not that the craze for compactness has so overshot the mark 
that sound commercial net economies are thrown aside for 
the fetish of small bulk. 

In looking around to find where steam applied to the pro- 
duction of rotary movement has best been utilised, we turn 
to that locality which in the smallest area contains the 
largest numbers of power stations of great size. We refer, of 
course, to the cotton districts of Lancashire. Separated by 
from half to three minutes’ walk, one may there find a dozen 
power stations ; and within a short distance many more 
similar groups, in which something like 1,000 or 1,200 horse- 
power is generated with great regularity the day through 
for months together. 

In such power stations there have been occasional de- 
partures from standard practice in the shape of novel forms 
of boilers, &c., but in no case have such departures been 
found to stand the test of time. The one cry is for regular 
turning, and as regular turning is what the electrician spe- 
cially wants, it is rather curious that in his endeavours to 
get it he has often gone as far as possible from that standard 
type of station which proves itself so eminently satisfactory 
in hundreds of Lancashire cotton mills. 

Where anything like reasonable space is available, then the 
best advice we can offer is go and do likewise ; and we should 
require very convincing proofs of the advisability of some 
other course before we would depart from the standard in 
the case of a country installation where water for condensing 
was available, or ground sufficient whereon to build or dig 
a reservoir to contain it. 

In giving figures on which to found estimates, we shall, 
therefore, first take in hand what we may term the standard 
station, up to the best known modern type of steam power 
plant, such as would, in fact, be supplied to a new cotton 
spinning mill. 

We may here remark that, although it is customary in such 
mills to have one boiler in excess of the number at work, in 
order to afford facilities for slow cooling and thorough clean- 
in., yet there is no duplication of engines, and the failure of 
a modern pair of horizontal engines is sufficiently rare to 
warrant this neglect. 

With equally good work, we see no very special reason for 
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duplicating the engines of an electric light station. Ina 
1,000 IT:P. cotton mill, there are two engines on one crank 
shaft, and if one were to break down the other vould still re- 
main und be equal to doing two-thirds of the work of the pair, 
though at a less economical rate. We shall see how this 
question of duplication is affected, however, by the style of 
engine used. 

There are several types of engine employed in heavy work 
in Lancashire for a power of 1,000 to 1,200 I.H.P. We 
omit consideration of the b:am engine for’ the present, and 
confine ourselves to the types in modern use. 

The first is the single cylinder condensing horizontal 
engine revolving at a considerable speed and turning a large 
belt or rope pulley. Of this class of engine, fitted with auto- 
matic cut off and all modern improvements and possessing 
the advantage of compactness and simplicity, the best makers 
are perhaps Hick, Hargreaves & Co., of Bolton, and a fine 
example is the engine at the Eagley Mills near that town. 

This engine has a cylinder of 52 inches diameter, a stroke 
of 6 feet and revolves at 60 revolutions per minute, giving a 
piston speed of 720 feet per minute. The boiler pressure is 
60 lbs., and there is a single belt pulley having two belts of 
3 feet in width and a third belt of 1 foot in width. This 
engine will indicate 1,200 to 1,500 I.H.P., and give almost 
perfect regularity of turning. 

The same firm have also built several vertical engines of a 
similar type with cylinder overhead and crankshaft at the 
floor level. They are liked by some, but have the disadvan- 
tage of being not easily got at for packing and piston atten- 
tion, owing to their high vertical form, but they occupy but 
small floor space. 

In compound engines the simplest form is that of two 
engines, one on each end of a double crankshaft with inter- 
mediate belt or rope pulley. Engines of this type have been 
largely built by Musgrave of Bolton, Woods of Bolton, and 
other firms. 

In these engines the cylinder of one is the high pressure, 
and of the other low pressure, and the air pump is driven by 
the low pressure engine. 

In case of breakdown the low pressure engine, if originally 
made specially strong in the crank pin and other connections, 
can do all the work as a single engine, especially if the boiler 
pressure be somewhat reduced as a precautionary measure 
and steam be carried a little further on the stroke before cut 


off. The economy will be less marked, and for a time the | 


spare boiler may be worked. If it is the low pressure engine 
which breaks down, the high pressure engine cannot do the 
full work, probably not above half of it. 

In this respect the compound engine may therefore be 
either superior or inferior to a pair of simple engines of equal 
power, as if either of the latter break down the remaining 
engine at a push can do two-thirds the work. 

his latter form of engine has therefore been converted 
into a pair of compounds by the addition of a pair of high 
pressure cylinders on the same piston rods. There are now 
four cylinders, two high and two low pressure on each end of 
the crankshaft and should one side fail, the other side can go 
on with two-thirds the total work, as there are two air pumps, 
each driven by its ownengine. Such engines from the relative 
cylinder positions are called tandems and are now, perhaps, 
more commonly put down than any other — though they 
present rather a complication of valve gear. Tandem engines 
are very common in Oldham where they have been built by 
Buckley and Taylor, Woolstenhulmes and Rye, and by 
Patrie of Rochdale. They have great steadiness of turning 
and are usually fitted with rope pulleys about 30 to 32 feet 
diameter and grooved for 20 to 30 ropes ; a rope of ordinary 
size being capable of passing 50 I.H.P. Thus for 1,000 
I.H.P. there would be 20 ropes but,.as in cotton mill work, 
the ropes are carried to several driven pulleys, which do not 
require just 50 or a multiple of 50 horse-power each, it is 
necessary to provide more than this quantity of ropes. 

A driven pulley, wanting 75 horse-power would require two 
ropes, seeing that it could not well have a rope and a half. 
Hence a 1,000 H.P. engine may have 26 ropes, although if 
it was a question of driving a-couple of 500 H.P. dynamos 
of equal size 10 ropes to each would be enough, or say 11 each 
to give a margin. 

Hence for dynamo driving there need not be more than 
the net calculated number of ropes plus one extra for each 
dynamo if of large size. 


In the choice of rope velocity there is a wide margin, 
though with customary working stresses, a speed of 5,000 
fect per minute is about the most efficient, the velocity may 
be reduced to 4,000 or increased to 6,000 without seriously 
impairing the efficiency of ropes. 

Its, again, may be run somewhere about 10 per cent. 
faster than ropes for similar efficiencies. 

A large engine running at 60 revolutions per minute and 
with a 30 feet pulley would be just suitable for belt driving 
but slightly too quick for ropes, for which a drum of 27 feet 
diameter would be better proportioned, for, in the writer's 
opinion slowness of piston speed should not be sought for 
the purpose of securing large diameters of drums, in his 
opinion high speed of piston not being productive of serious 
cylinder wear, though, like many others he believes rapid 
reciprocation to be an undesirable feature in a steam engine 
and opposed to the efficiency which high speed secures. 


(To be continued.) 


CONTINUOUS CURRENT TRANSFORMERS. 


By J. E. TAYLOR. 


ALTHOUGH excellent machines in many respects, the present 
forms of continuous current transformers or motor generators 
cannot be said to be everything that could be desired. They 
are lacking in one or two important respects as compare: 
with alternate current transformers. Their prime cost is 
great, being even more than that of a dynamo of equal bulk 
for they may be said to comprise a motor and dynamo in 
one the principle of their action being that of a motor wound 
to run with a current of high E.M.F. which drives a dynamo 
wound to give any desired E.M.F. or current, such motor 
and dynamo being generally combined in one machine 
having one armature and one single or double field magnet. 
The primary and secondary windings cannot be so well nor 
yet so casily insulated from one another as in the alternate 
current transformer, unless, indeed, the plan is adopted of 
making two separate machines insulated from one another, 
the one as motor the other as dynamo, which means in- 
creasing the already large prime cost, besides the great 
inconvenience in such machines of requiring two separate 
adjustments for the brushes, which would have to be ad- 
justed to suit different loads, for the self inductions of the 
currents in each circuit no longer neutralise one another. 
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Neither can they be used to transform direct in any great 
ratio for the same reasons. Their durability, also, cannot 
compare with the alternate current transformers. 

It is perhaps satisfactory to know that continuous current 
transformers might be constructed which do away in great 
measure with these objections. The principle of such 
machines may be briefly described as follows :—Take away 
the field magnets of any continuous current dynamo leaving 
the armature, commutator, &c., intact. If now a current be 
ee through the armature by the brushes whilst it rotates 

y external means, an opposing E.M.F. will be set up 


depending on the speed of rotation and due to the continual 
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magnetisation of the armature by the current doring rotation 
just as an electromagnet or choking coil inserted in an 
alternating current circuit will set up an opposing E.M.F. 
due to the same cause. In fact the current in a rotating 
armature supplied by a continuous current is alternating, 
and reverses twice during each r volution, and hence the 
opposing E.M.F. Next let a secondary winding be put on 
this armature over the primary, and led to a second com- 
mutator, the counterpart of the first and a transformed con- 
tinuous current may be taken off at the brushes of this 
commutator. 

To rotate, the armature would require the expenditure of 
no energy besides the very small amount due to friction, and 
for this purpose a small motor might be employed. Such an 
arrangement is shown in the sketch, where a Gramme ring 
armature with secondary winding is intended to be so 
rotated. Mis a small motor intended to be wound so as to 
take the main current and give very little back E.M.F., c, 
and (, are the commutators for the primary and secondary 
circuits respectively, A being the armature. 

The illustration does not represent a good practical design, 
but various modifications easily suggest themselves to allow 
the iron to cool readily, &c., such as winding a number of 
small separate transformers of an alternate current pattern 
fixed so as to be capable of rotation round a common centre 
and joined in series with one another. 

Again, instead of constructing a heavy armature capable 
of bearing rapid rotation, it will be sufficient to rotate the 
two sets of brushes by means of the motor. This, again, 
allows of the possible improvement of immersing the armature 
in a tank of oil, such as resin oil, and thereby rendering the 
insulation everything that could be desired. 

It would be even possible to transform from alternate to 
continuous current by a suitably constructed transformer on 
the above principle, all that is needed being to commutate 
the inked current at the moment of its reversal by a proper 
arrangement of commutator and connections the brushes 
being revolved by a small alternate current motor, thus kee 
ing the commutation of the secondary in synchronism wit 
the alternations in the primary circuit. Such an arrange- 
ment might 
exciting current for alternate current dynamos, and even in 
rendering them self-regulating. 

(The apparatus described by Mr. Taylor was often dis- 
cussed by us some years ago, but we fear that no really 
useful machine of the kind is likely to be forthcoming.— 
Eps. Exec. Rev.] 


CURIOUS MAGNETIC PHENOMENA.’ 
By WILLIAM SMITH HORRY. 


Ir is well known that like magnetic poles repel each other 
and unlike poles attract. This is true when a permanent 
magnet attracts a piece of iron, the iron having induced in 
it a polarity opposite to that of the pole which attracts it. 
It is also true when the poles are those of alternating current 
magnets. When, however, two bar electro-magnets are 
energised by alternating currents of the same period, but 
which differ in phase by 90° from each other, the effect is 
quite different from anything we are accustomed to in mag- 
netism ; in this case either pole of one magnet attracts either 
pole of the other and there is no repulsion anywhere. The 
pull resembles the pull of a permanent magnet on its arma- 
ture. This resemblance, however, is only apparent, in reality 
there are two minute periods of repulsion to every period. It 
differs, then, from the magnetism produced with either con- 
stant or alternating currents in its dynamic qualities. The 
effect of a constant current on these electro-magnets is a con- 
stant attraction or repulsion, while that caused by the 
alternating current as generally distributed is a pulsating 
one, which may be represented by a wave line entirely on one 
side of the zero line. The attraction between two magnets 
in which the alternating currents are at 90° difference in 
phase might be represented by two flattened wave lines which 
cross the zero line at the same point, thus showing continual 
attraction. 

Two such electro-magnets are, therefore, of great value in 
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possibly be of advantage in supplying the . 


determining the quadrature of currents, as is necessary for 
running motors on the Tesla principle. With the currents 
at the proper 90° phase difference all the poles attract each 
other equally, but should the phases not be exactly in quad- 
rature the attraction, though it will exist, will be unequal 
between the different ends. 

This method of finding the correct angle of lag for running 
motors is very simple and can be done with very simple 
apparatus: When the angle is quite different from 90°, 
Blakesley’s method with three dynamometers must be used, 
but for this especial angle (the one commonly used) this 
— method will be found quite satisfactory. 

_ The two-phase currents can be obtained from transformers 
in many ways. 


A SAFETY DEVICE FOR MINES USING 
ELECTRIC CURRENTS. 


Messrs. R. J. Cuaruron & Co., Newcastle, have applied 
for a patent for an arrangement which has for its object the 
prevention of explosion in mines, where, owing to the accu- 
mulation of gas, or the sudden inrush of gas, great risk of 
explosion would be incurred, in case of injury to cables con- 
veying electric currents, through sparking, or arcing at the 
point of rupture. 

The principle on which the system depends, consists in 
conveying a small portion of the flow and return currents 
in separate wires insulated from the rest of the conductors 
throughout the whole length of the cable, between the gene- 


\ 


rating dynamo, and the motor, or motors, and of so arrang- 
ing them that in case of accident, such as a fall of the roof 
or the derailment of a tub, when they would be peculiarly 
exposed to injury; no sparking would be produced, as the 
wires would be conveying but a small fraction of the current ; 
and the result of this injury would be the immediate stoppage 
of the whole of the current. The arrangement can be em- 
ployed equally well in cases where concentric cable is used, 
or where the current is conveyed in two separate cables. 

The means by which the result is obtained, is as follows : 
In a concentric cable, one of the strands of the inner con- 
ductor is carried through the centre and insulated from the 
others, which are wound on in a spiral form round it; and 
in the outer conductor, one of the strands is also insulated 
from the others, or carried as a separate wire, alongside the 
main cable. Fig. 1, illustrates the method of construction, 
in which “a” is the main concentric cable, and 8 the single 
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separate wire forming part of the outer conductor. When 
separate cables are used, each has a centre and consequently 
straight, wire, and the. other strands of each conductor are 
wound spirally on the surrounding insulation, fig. 2. Near 
the generating dynamo these two distinct wires are carried 
round the solenoid bobbin, 8, fig. 3, so as to form two cur- 
rents of equal strength flowing in opposite directions, thus 
neutralising each other, and as lung as they remain equal 
exerting no attraction on the suspended iron core, A. If the 
current ceases to flow through one of the two circuits, or the 
strength of one exceeds the other, an attractive force is ex 
erted which draws down the core, A, and in so doing the 
contact piece, F, joins the two terminals, G,G, and thus 
opens a path for the current round the solenoid, &, and 
so short circuits the two main leads and burns out the 
fuses, H, H, or actuates a magnetic cut-out in place of one of 
these, whilst the core of the solenoid, F, attracta the arma- 
ture which holds the switch, p, in place, and this latter being 
released by this movement is instantly opened by the spring, 
and thus stops the flow of the current independently of the 
fuses and cut-outs. Fuses are provided as above, but the 
action of switch, D, would be so rapid as not to allow time for 
_the fuse to burn under ordinary circumstances. Should an 
accident occur whereby the cables are injured so as to tear 
asunder the insulation, the centre wire being straight would 
be immediately broken, and before the other strands, being 
ge arranged, could be subjected to any serious strain. 
he effect of this would be that one circuit of the solenoid 
would be broken, and the balance between the two oppo- 
sing forces being thus destroyed, the core would be at once 
attracted and would operate, as before described, to stop the 
flow of the current. If the separate wire formiug part of 
the return conductor should be broken, the effect would be 
the same, one circuit of the solenoid being broken. If from 
any cause several of the strands of the positive or negative 
conductor should be broken or injured, so that more of the 
current than usual should flow round one circuit of the sole- 
noid, this would also disturb the balance, and so cause the 
attraction of the core, which would operate as described. 

The solenoid switch, &c., are enclosed in a lock-up case, 
the key of which is retained by some one in authority, as no 
attention whatever is required under ordinary circumstances, 
the starting and stopping of the dynamo or motors producing 
no effect ; and in case of injury to the cable, the current 
could not be turned on again without the attention of those 
in charge being drawn to it, thus effectually preventing any 
tampering. A switch, co, is inserted in ak of the wires 
forming the solenoid circuits, the object of which is to pro- 
vide a ready means of testing the apparatus, as one or other 
of the circuits may be broken, and so cause the solenoid to 
act on the core. Immediately the circuit is again closed, 
attraction will cease, and the spring will restore the core to its 
normal position. 

In the mine a ready means is provided of stopping the 
motor or cutting off the current through the mains, if it 
should be required in case of emergency, without using the 
main switch, and absolutely without spark. This is accom- 
plished by passing one or other of the special separate wires 
through a switch at a point near the motor, before joining it 
to the other strands, by opening which, the circuit through 
this strand is broken, and so causes the solenoid to act. 


NOTES. 


Hopfner's Electrolytic Process,—A correspondent writes 
with reference to this provess :—In Jron, March 4th, 1892, 
on Hopfner electrolytic direct copper and silver process, “ in 
operation in Saxony, Westphalia, and Norway,” the figures 
given refer to cost of electric plant only as being half of that 
for decomposition of copper sulphate, they using hemi- 
chloride. Gore gives for production of 1 lb. copper per hour 
83 watts in U.S.A., and the highest figure is about 235 watts 
in a European plant. It would be of interest to know the 
practical figures of Hépfner’s process as to watts per pound 
per hour, and also the comparative cost of the electrolytes 
(sulphate and “ hemi-chloride.”’) 


Our Own Manufacture.—A description of the Edison- 
Hopkinson dynamo was given a few weeks ago in the Paper 
Makers’ Circular. Our contemporary is supposed to be 
particularising Messrs. Woodhouse and Rawson’s various 
appliances, and special attention is called to “their” Edison- 

opkinson dynamo. We always understood that this type 
dynamo was manufactured by Messrs. Mather and Platt. 
This, however, is only one instance of the way in which firms 
buy and sell goods, and so lead others to believe they are 
their own specialities. 


Chicago Exhibition.—The Electrical Committee ap- 
Laer grag J the Royal Commission for the Chicago Exhibition 
met on Monday, the 28th inst., when there were present :— 
Mr. Wm. H. Preece (Chairman), Sir Frederick Abel, Prof. 
W. Grylls Adams, Major-General E. R. Festing, Prof. George 
Forbes, Prof. David E. Hughes, Prof. John Perry, Mr. 
Alexander Siemens, Mr. C. E. Spagnoletti, Major-General (. 
E. Webber, Mr. Peter Wm. Willans, Mr. James Wimshurst, 
with Sir Henry Trueman Wood, Secretary to the Royal Com- 
mission. The ci.airman reported that he had received in- 
formation from Chicago that one of the engineers of the 
electrical staff of the exhibition was about to be sent over to 
this country to confer with the committee on the question 
of arranging for some portion of the exhibition to be lighted 
by European firms. It was agreed to postpone the considera- 
tion of this question pending the arrival of the gentleman in 
question. The chairman also informed the committee that 
there was every A as. of the electrical industries of this 
country being adequately represented. Several of the newest 
forms of engines and dynamos for electrical installations 
would be shown; and it was probable, also, that arrange- 
ments would be made for showing a series of rooms, fur- 
nished in the English style, and fitted with the most recent 
applications of the electric light. 


The Sloper Patent System of Inter-Communication. 
—Simple Form.—This is a system of connecting telephones, 
invented by Mr. Thomas B. Sloper, of Devizes, and is a 
method of inter-communication in which any station can call 
and talk to any other without the use of an exchange. The 
connections and arrangements of instruments are different 
from those of an ordinary telephone circuit. The switches 
are so designed that it is impossible to leave the instrument 
in such a condition that it interferes with the talking of 
other stations, or in a position that it cannot itself be rung 
up. In Sloper’s system it is unnecessary to replace the 
switch arm after conversation. The same number of lines 
are used as in other systems; that is, one for each sta- 
tion, and a return, or earth wire. To operate the switch, the 
arm of the latter is brought opposite the station required, 
after which the operator presses and rings the bell at the sta- 
tion he wishes to speak to. The other station, on receiving 
the call, puts his switch to reply, and listens through the 
receiver. For various purposes, the spindle which carries the 
pointer is so arranged, that when it is pressed in, it sends a 
current to the line to which it points, and the home instru- 
ment is disconnected by the same movement. The Secre/ 
Circuit System.—This system gives an absolutely secret cir- 
cuit between any two stations, without in any way interfering 
with the working of the other stations on the system. The 
system of connection is similar to the one described above ; 
the switch, however, has an additional lever under the tele- 
phone hook. ‘The manipulation of the switch is exactly the 
same as in the first system, but if the operator wishes to have 
a private communication, both of the talking stations simply 
raise their special levers, which cuts off all connections with 
the return, or earth wire, and connects the two stations 
directly with each other. The circuit is the following : The 
current flows along the line of the one station, and instead 
of returning by the earth, or return wire, returns by the 
metallic line of the other station. When so connected, it is 
impossible that any other station can overhear or disturb the 
two talking stations. As soon as the conversation has 
ended, the receivers are hung up, thus replacing automati- 
cally the secret lever and the telephone hook in their original 
positions. In this way any two pairs of stations can talk 
together at the same time, having each of them a secret cir- 
cuit. For instance, in a system of ten stations, that is, five 
pairs of stations, any two can, if desired, talk between them- 
selves without interfering with or being overheard by any other. 
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Royal Institution of Great Britain.—The following 
pers are down for reading before this Institution :—Friday, 
May 20th, “ Electro-Metallurgy,” by Mr. J. Wilson Swan, 
M.A., F.C.S., M.R.I.; Friday, June 10th, “ Magnetic Pro- 
rties of Liquid Oxygen,” by Prof. Dewar, M.A., F.R.S., 


Vienna a Financial News, on the 
authority of La Cote Libre, says that the acquisition by the 
State of the Vienna Telegraph Company may be considered 
an accomplished fact. 


Alternating-Direct Current Transformation,—In a 

per appearing in the columns of Western Electrician, 
uicuat. F. Jarvis Patten describes “A proposed system of 
Alternating-Direct Current Transformation.” Lieut. Patten, 
referring to the experiments at Frankfort, says: “ While it 
is not my desire to detract in any way from the known 
merits and beauty of multiphase systems, I have always 
maintained that two wires ought to be sufficient for ‘all 
purposes, and the system here presented is simply offered 
as a solution of the problem of obtaining electrical energy 
in any desired form from a single high tension alternating 
current.” 

Electric Lighting of Buoys.—TuHe New York Llec- 
trical Review of Saturday, March 12th, contains an 
interesting illustrated article on the “Electrical Light- 
ing of buoys in New York harbour.” Between Sandy 
Hook and Coney Island, a distance of about seven miles, the 
channels are so difficult for navigation, as to necessitate the 
use of no fewer than 80 buoys, 13 lighthouses, and 2 light- 
ships. Up to the end of 1888, the principal channel was 
practically closed after dark; but since that date, the 
Government have introduced a system, which to-day, at a 
cost of over 2,000,000 dollars, has resulted in the opening 
up of a highway 1,000 feet wide, with a depth of 30 feet at 
low water. This channel is so lighted, that vessels can enter 
the harbour with perfect safety by night as well as by day. 
A system of lighting buoys by electricity has been adopted 
and worked with perfect success. The particular form of 
buoy employed is that known as a spar buoy. ‘These buoys 
are 50 feet long, and about 15 inches in diameter, 
and are of a species of juniper wood. They are shackled 
at the bottom to a cast iron sinker, weighing two tons. 
A cable from the shore, of the usual submarine type, with 
G.P. core, is led up the buoy in a groove running its entire 
length to an electric lamp, carefully protécted, at the top. 
No difficulty has been found, after three years’ experience, 
except in the maintenance of . the actual cables them- 
selves. Malicious injury, caused by their being ruthlessly 
cut when lifted to. the surface by a ship’s anchor, 
has been the principal cause of trouble. ‘The work of 
repairing has been done by one of the lighthouse tenders. 
The power station on Sandy Hook, from which the 
current is supplied to the buoy lamps, is a model of 
efficiency. Every part of its equipment is of the best, 
and no effort has been spared to ensure the best results. 
All the working parts are in duplicate, and the failure of 
the lights through any accident is simply out of the question. 
It has been found that the cables employed were not suffi- 
ciently strong, and heavier ones, though not of a type which 
would find favour in this country, have been substituted, and 
found more suitable. 


Proposed New Cable in Australia,—A paragraph in the 
Melbourne Argus of February 15th reads as follows :—* The 
Premier states that, in common with other colonial govern- 
ments, New South Wales has been asked to subsidise «un inde- 
pendent cable service which should start from Gladstone, in 
Queensland, and go thence to New Caledonia, Fiji, Samoa, 
Honolulu, and then either to San Francisco or Canada. The 
French Government, according to Mr. Dibbs, have agreed to 
subsidise the lines as far as New Caledonia, the English 
Government as far as Fiji, and the German Government as 
far as Samoa is concerned. The money nécessaty to lay the 
cable has already been subscribed, and it is only asked that 
a small amount of business should be guaranteed by the 
colonies. Mr. Dibbs views the proposal with favour, and 
will notify the promoters to-morrow of the readiness on the 
part of this colony to give the guarantce asked for.” 


Dulwich Literary and Scientific Association.—Mr. 
W. Perren Maycock, M I.E.E., delivered a lecture on “ Elec- 
tricity and its Uses,” before the above association on Thurs- 
day evening, March 24th, at the Central Hall, Dulwich. 
The chair was taken by Mr. H. J. Powell, L.C.C., B.A. 


University College, Liverpool.—Prof. Lodge has, with 
the approval of the Senate, appointed to the Demonstrator- 
ship in Electrotechnics, Mr. Francis Gibson Baily, B.A., 
Ass.I.E.E., late scholar of St. John’s College, Cambridge. 
Mr. Baily took first-class honours in the Natural Science 
a and is now in the employ of Messrs. Siemens Bros. 
and Co. 


Manchester Central Electric Lighting Station.—The 


Electric Lighting Committee of the Manchester Corporation . 


have ordered from Messrs. Mather and Platt, of the Salford 
Iron Works, Manchester, two large dynamus of their 
“ Edison-Hopkinson ” type. These dynamos are for az out- 
put of 410 volts, 590 amperes, at a speed not exceeding 400 
revolittions per minute. They are shunt wound,. and will 
have a guaranteed commercial efficiency of 91 per cent. The 
dynamos will be almost exactly similar to the four large 
“ Edison-Hopkinson” machines at the central generating 
station of the City and South London Railway, and will be 
driven from corapound vertical engines by Messrs. (ialloways, 
Limited, with belts. 


Electric Lighting in the Highlands, —The Mackintosh, 
of Mackintosh, having decided to electric light Moy Hall, his 
lace near Inverness, the installation is being arranged by 
r. A. A. C. Swinton. The dynamo will be driven by means 
of a water turbine actuated by a 50-foot fall about half a 
mile from the house. The current will be conveyed through 
bare overhead copper conductors nearly up to the house, when 
uuderground cables will be used for the remainder of the 
distance. About 160 incandescent lamps will be employed 
in all. 


“God Bless the Duke of Argyle.”"—The Globe states 
that a curious ceremony has taken place near Poitiers. The 
electric light has just been laid on in the parish of Sainte 
Philoméne, and the Bishop of the diocese “solemnly blessed 
the dynamos.” A special ritual had been composed for the 
ceremony, and was entitled, Benedictio machine ad ercitandum 
lucem electricam. There is no reason why an electrical 
machine should not be blessed as well as a new gunboat ; 
indeed there is more reason, for the one is a dispeller of 
darkness whilst the other is designed for the accomplishment 
of death and destruction. The (Globe says :—“ The only in- 
stance we can remember of electricity calling for a blessing 
was in the case of the pious Scot who rubbed his back 
against a tclegraph post and blessed the Duke of Argyle.” 


An Electric Saw Mill.—An installation of wood-work- 
ing machinery, for Lord Rothschild, has just been erected 
at Tring Park. The plant comprises band saw and circular 
saw machines for converting logs, deals, &c., as also planing, 
moulding, mortising, and tenoning machines, the whole of 
which are driven by electric motive force. The machinery 
has been supplied by Messrs. A. Ransom & Co., of Chelsea, 
and erected under the superintendence of the resident engi- 
neer, Mr. C. Burman Callow. Although isolated machines 
have been driven by electricity, we believe this to be the first 
complete saw mill worked under these conditions. 


The Electric Light in Brazil.—The City of Sao Paulo, 
in Brazil, is confemplating the introduction of a system of 
electric lighting. ‘The Companhia Agua e Luz do Estado de 
Sao Paulo has sent in a proposal to light the city at one-half 
the cost of gas. 


_ Beckenham Electric Lighting.—The Beckenham Local 
Board have refused the application of the Crystal Palace and 
District Electric Supply Taney for permission to place a 
transforming station under the roadway at Sydenham 
Avenue, and have also resolved to consult Prof. Kennedy on 
the subject of expert supervision of the electric lighting 
works in the district of Beckenham, with a view to the pro- 
tection of public property, especially with regard to the dis- 
turbance of road surfaccs, 
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Electric Railways in Ceylon.—It is porvent to con- 
struct an electric rai oe Nanuoya to Nuwara Eliya, in 
Ceylon. The distance 

es. 


Provisional Order Revoked.—The Wandsworth Board 
of Works have received a communication from the Board of 
Trade revoking the Wandsworth District Electric Supply 
Order of 1890. 


‘Sheffield Telephone Exchange and Electric Light 
Company, Limited.—A special meeting of the shareholders 
of this company was held on Wednesday at the Cutlers’ 


object of the meeting was to adopt and confirm a provisional 
agreement-for the sale to the National Telephone Company 
of the telephone exchange and telephone business hitherto 
carried on by the Sheffield Company. The meeting, having 
been informed of the proposed terms of purchase, unani- 


will no at liberty to carry on its general electrical 

ness, together with the supply of the electric light, which it 
has already undertaken, and for which there is an increasing 
demand, and in connection with which a provisional order is 


The terms of purchase by the National Company are such 
that the shareholders in the Sheffield Company will practi- 
cally receive a return of the amount expended upon their 
telephone enterprise. It may be mentioned that the nominal 
capital of the local company is £100,000, with £43,000 paid 
up. The National Company take over the new telephone 
buildings at the bottom of Commercial Street, and a portion 
of the site, the Sheffield Company leasing the remainder of 
the land for electric light purposes. We understand that 
the National Company have accepted a stipulation that the 
rates in Sheffield for telephonic communication shall not be 
unduly increased, in other words that the price shall not 
ex £10 for the first mile, and proportionately for greater 
distances. Mr. William Johnson, secretary and engineer of 
the Sheffield Company, has been retained by the National 
Company as consulting engineer. The whole of the tele- 
phone staff is taken over on the terms now in existence. 


0.S.A. Smoking Concert.—One of the best smoking 
concerts ever given by this society took place on Friday last 
at Mason’s Hall Tavern. Messrs. Adams, Deane, Dundas, 
Fitzgerald and Russell were the vocalists. Mr. Crawley sup- 
plied the very original recitations, and Mr. Slocombe was the 
violinist. Messrs. Lamb and Norman acted as accompanists. 
The next smoking concert will be the last this season. 


From America to Switzerland,—Mr. Emile Kolben, 
late chief engineer of the Schenectady Works of the Edison 
General Electric Company in America, is on his way to 
Switzerland to accept a position with the Oerlikon Company. 


The Electric Standardising, Testing, and Training 
Institution.— The annual dinner of the students of this 
institution was held Wednesday evening at St. James’s Hall, 
Lord Castletown, of Upper Ossory, presiding, and among those 
present were Earl Russell, Dr. Fleming, Mr. Hammond, Mr. 
Capel Slaughter, Mr. Harrison, Dr. Robson Roose, Judge 
Snagge, Prof. Robinson, Major Waller, Colonel Gouraud, 
Mr. Beeton, the Hon. R. Brougham, Prof. Beare, Mr. 
Swinburne and Mr. W. H. Massey. In proposing the toast 
of “ The Institution,” Major Waller said there was one great 
difficulty about their work, and that was that they had not 
as yet a very definite standard to guidethem. But this diffi- 
culty would be soon overcome, and if was of great import- 
ance that, with the extending use of clectricity, there should 
be available a body of men like that supplied by the institu- 
tion of a fair amount of knowledge and a high standard of 
principle to undertake the work, and he was certain he ex- 
pressed a general feeling in wishing prosperity to the institu- 
tion. Mr. R. Hammond, in responding, said they had a very 
excellent standard at the institution, and were prepared to 
test and standardise instruments and measure electricity, and 
they not only turned out well-qualified electricians, but they 
furnished inventors with electrical power and valuable in- 
struments to conduct their experiments, thus doing all in 
i power to assist the development of electrical know- 


tween the two places is about four . 


Hall, Sheffield, Alderman George Franklin presiding. The - 


mously rang of the arrangement. The local ee 
usi- 


now before Parliament, giving the company increased powers. 


Electric Lighting in Moffat.—The Moffat Police Com- 
missioners, last Monday, resolved to invite Prof. Andrew 
Jamieson to confer with them regarding the feasibility of 
introducing electric lighting in Moffat. 


The Proposed New Cable to the Azores.—The follow- 
ing telegram was despatched from Lisbon to the Financial 
News on March 30th: “'To-day’s Official Gazette contains-a 
—— by the Société Francaise des Telegraphes Sous 

arins to lay and work a cable between Portugal, the 
Azores, the American continent, and France. It is almost 
certain of rejection by the Cortes. To-day a contract was 
signed between the Portuguese Government and the Tele- 
graph Construction and Maintenance Company, of London. 
The French Government is said to be using strong diploma- 
tic pressure to induce the Portuguese Government not to 
allow another international cable to be controlled by an 
English company, even intimating that it would be unadvi- 
sable for Portugal to act contrary to the wishes of the French 
Government in the present juncture, when she stands so 
much in need of French support.” 


Errata.—Many of our readers will have noticed some 
obvious printers’ errors on page 377 of our issue of March 
25th. “ Homer” has been written for “ Horace,” mitri for 
mihi, and ared for arca. We sincerely regret that these 
errors should have been overlooked. 


South Wales Institute of Engineers.—At the thirty- 
fourth annual meeting of the South Wales Institute of 
Engineers, held at Cardiff last week, Mr. Jenkins, a member, 
— a discussion on “ Notes on Electrical Work in 

nes,” 


The Royal Society.—The following paper was down 
for reading before this Society yesterday :—“ Aberration 
Problems: A Discussion Concerning the Motion of the 
Ether near the Earth,” by Prof. Lodge, F.R.S. 


The School of Electrical Engineering and Submarine 
Telegraphy.— We are informed by Mr. L. Drugman, 
manager of the above school, that as the result of the recent 
examinations held by Mr. Gisbert Kapp for the vellum cer- 
tificate of the school, the following gentlemen have obtained 
the grant :—Messrs. P. W. Burman, W. J. Davy, W. 
Dickinson, L. Goichot, C. H. Gray, L. Leskovie, 8. E. 
Linsell, and R. A. Smith. The examination consisted of a 
paper in mechanical engineering, a paper in electrical engi- 
neering, a vive voce and practical examination ; also engineer- 
ing design done during the term, and average of two test 
examinations. Sixty-six per cent. of the marks were neces- 
sary for the obtaining of the certificate. 


Electric Lighting in Oil Mills.—It is stated that the 
new oil mills which are about to be erected at the Cardiff 
Docks by Messrs. James Tucker, Limited, will be lighted 
throughout with electricity. 


The Institution of Electrical Engineers, — On 
Thursday, April 7th, the discussion on “ Load Diagrams of 
Electric Tramways and the Cost of Electric Traction,” by 
Mr. A. Reckenzaun, will be continued. 


London County Council (Subways) Bill.—The Select 
Committee of the House of Commons, presided over by Mr. 
Herbert Gladstone, proceeded on Tuesday last to consider 
the clauses of the London County Council (Subways) Bill, 
the preamble of which was passed on Monday. Mr. Cripps, 
Q.C., on behalf of the electric lighting companies, brought 
up an amendment to exempt all the electtic lighting com- 
panies from the operation of the Bill. A large number of 
electrical engineers gave evidence in support of this amend- 
ment, which was still under consideration when the Com- 
mittee.adjourned. 


Society of Engineers.—At the next ordinary meeting of 
this society, on Monday, April 4th, the adjourned discussion 
on Mr. Stephen Sellon’s r on “Electrical Traction and 
its Financial Aspect ” will be concluded. A paper will after- 
wards be read on “ The Application of Electricity to Hoist- 
ing Machinery” by Mr. Reginald Bolton. 
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The Proposed Extension of Electric Tramways at NEW COMPANIES REGISTERED. 
Leeds.—This matter was referred to at last week’s meeting 
of the Committee of the Leeds Corporation. The statements ' 
put forward regarded the proposed purchase of the property Electric Lighting and General Development Syndi- 

uired for the widening of the junction between Bur- cate, Limited.—Capital £700 in £10 shares. Objects : To 
mantofts and York Street, and the extending of the electric acquire concessions, licences, grants, decrees, rights and 
tramway system from Beckett Street to Kirkgate. The privileges from any sovereign, government, corporation, f 
committee regarded the claims, with the exception of one or _— municipality, authority or other body ; to exercise, manage, 


two amounts, as exorbitant, and, therefore, decided for the carry on, promote or form in any part of the world, any i a 
present not to proceed with the projected street improvement —_ business, company or trade, and to promote new companies 
and extension of the electric tramway system. for the taking over of the concessions, grants, &c. Signa- 


tories (with one share each): W.-: Warriner, Kildown, 

, the inventor of the electric organ, has recently been elected Streatham, 8.E.; J. Wilson, Sen., Oakbank, Kilmarnock, 

member of the Institution of Electrical Engineers. N.B.; J. Turner, 

| R. M. Kellie, Engledene, Kilmarnock, N.B.; J. Wilson, 


Thefts at the Crystal Palace Exhibition.—At the | 242- Oakbank, Kilmarnock, N.B. The number of directors } 
: Lambeth Police Cont on Monday, before Mr. Hopkins, +8 0t to be less than three, the first being W. Warriner, ms 
Wm. Green, 13, an errand boy, living at Beauchamp Road, E. J. Rhodes and G. Morison. Remuneration £2 per cent. oF 
Thornton Heath, was charged with stealing from a stall at the net a ofits of the company. Registered on the 21st _- 
the Crystal Palace, an electric pin, value 5s., the property of ult. by C. W. and H. B. Taylor, 31, Crutched Friars, E.C. 4 
Messrs. Cathcart, Peto, and Radford, electricians. Mr, Registered office, 31, Crutched Friars, E.C. 
Hopkins remanded the prisoner fora week. Messrs. Cathcart Pont 1 Electric Light and Power Compan — 
write us that they charged this boy solely as a warning to Limited. Capital £10,000" in £5 shares. Objects te Ma 
others, and they hope other exhibitors will act m a similar generate, produce, store, accumulate, distribute and supply 9 
way should they catch any offenders. electrical energy ; to erect, construct, lay down, manufac- 
ture and maintain all such generating stations, works, mains, 
electric lines, and other appliances as may be considered 


states that Jeremiah Cotto, an Italian, was on Monday last  "°cessaty; and to carry on the business of electricians, 
mechanical and electrical engineers, suppliers of electricity, f 


executed by electricity in Sing Sing Prison for the murder : A 2 
a fellow were given. &c. Signatories, W. Pegler, jun., George Street, Pontypool 
were apparent signs of life after the first three. (100 shares) ; J . C. Howell, 24, Queen Victoria Street, E.C., 
electrical engineer (100); E. B. Ford, 5, George Street, 
a ; Pontypool (20); W. Sandbrook, Crane Street, Pontypool 

§ The Boat “ Audace "—A New Submarine Vessel.— (20) ; E. Fowler, Commercial Street, Pontypool (10) ; W. } 
On the 10th inst. there will be launched from the wharves of Parkhouse, Pontypool (10), and J. Herbert, Osbon Road, 


the establishment of Migliardi Broth f Odinto-Vené Pontypool (20). The number of directors is not to be less 
than five nor more than seven, the first being W. Pegler, jun., 


Electrocution.—A Standard telegram from New York 


E. B. Ford, W. Sandbrook, J. Herbert, and J.C. Howell 

fishing and for the recovery of valuables lying at the bottom 

of thesea. It is entirely constructed of steel,and measures 8°50 °° Wa th Lame. 
metres in length by 3°50 in height and 2°16 in maximum Draws ene Layton, Lane, | 
* f breadth. It is fitted with an electric motor and a screw pro- LC. 

: E peller, and it is of an ovoid form in a transverse direc- Black, Hawthorne & Company, Limited, — Capital, 

A tion. Many internal arrangements constitute the secret of  ¢710,000 in £10 shares. Objects: To acquire and carry 

a this new invention, the fruit of profound studies and calcu- on the business of builders of locomotive, marine, and 

n ry lations, and which is destined to perform innumerable stationary engines, electrical, mechanical, chemical and 

: * services, being able to descend to 100 metres. The new vessel general engineers, carried on by W. Black and others at 


—_ to oy in its submarine voyages four or five persons, Gateshead-on-Tyne, under the style of Black, Hawthorne and 
The = su sa six consecutive hours beneath the surface. Company, and to carry on any business, directly or indirectly 
e Audace is divided into compartments, and fitted witha connected with the generation, accumulation, distribution, 


x : door so contrived that the divers may execute their work at icati ici ignatori i 
4 the bottom of the sea for the recovery of valuables. supply Gateaload Bb, 


Ee eee Queen’s Gate, London ; A. C. Hughes, 10, Portland Terrace, 


‘ Southsea ; S. Spencer, Walbottle Hall, Newcastle; C. E. 
The Taunton Town Council and the Electric Light Hunter, Selaby Park, Garnford ; F. C. Hunter, 75, Portland 


0 Works.—Last week a public meeting was held to discuss 

Place, London ; and H. T. Morton, Fenton Wooler. The 

; | the proposed acquirement of the Taunton Electric Lighting — number of directors is not to be less than three nor more than 

y Company by the Taunton Town Council. The surveyor, in five, the first being W. Black, H. T. Morton, C. E. Hunter 
> . . . 9 Ue 


the course of an exhaustive report, valued the building and ificati 
eg 8. S r and A. ©. Hughes. Qualification, £2,000 ; 
plant of the company as worth £10,400. A resolution in as at general meeting. 


ct q favour of the pro urchase was carried by a small : : ; 
er 4 question was adjourned for a month, pending the report of ancery Lane, W.C. 

l, an expert, who is to be called in at a cost not exceeding Association for the Protection of Telephone Sub- 

“ 50 guineas to prepare a statement upon the suitability of the  scribers, Limited.—This woe ed was registered on the 

t ‘ present buildings and plant fér the lighting of the town by 25th ult., as a company limited by guarantee. There are 

n- 4 electricity. 20 members and each, in the event of winding-up, is liable 

° for £1. Objects : To assist and protect telephone subscribers 

Birmingham Mason College Engineering Society— i" the United Kingdom, and in particular those of London 


n- A meeting of this society was held in the Mason College and its neighbourhood ; to consider all questions connected 
Birmingham, last week, when a paper on “ Electric Accumu. With telephonic communication ; and to promote and oppose 
f lators” was read by Mr. H. M. Waynforth legislative and other means affecting communication by 
telephone and all questions connected therewith. Signa- 
"4 tories: C. R. Haig, 12, Mark Lane, E.C.; ©. G. Clarke, 
4 _ The Electric Light in Spain.—A central electric sta- 5, 6 and 7, Raven Row, E.; W.C. Jackson, 58,{Coleman 
4 tion is being erected in the town of Segovia, in Old Castille, Street, E.C.; F. L. Rawson, 88, Queen Victoria Street, E.C.; 
- Spain. Orders have already been given out to Messrs, R. H. O. Thompson, 38, Mincing Lane; C. H. Hersey, 


Ruston, Proctor & Co., of Lincoln, fora steam engine. Dunster House, Mincing Lane; and A. H. Hastie, 69, 
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Lincoln’s Inn Fields, W.C. The number of the directors 
and the names of the first directors are to be determined by 
the subscribers, and, until directors are appointed, the sub- 
scribers shall for all purposes be deemed to be directors. 
Solicitors: Messrs. Hasties, 65, Lincoln’s Inn Fields, 
London, W.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Planet Electrical Engineering Company, Limited.— 
The annual return of this company, made up to December 
31st, 1891, was filed on January 12th, 1892. The nominal 


‘capital is £20,000 in £5 shares, of which 2,757 have been 


en up, and 800 issued as fully paid.’ Upon the remain- 
ing 1,957 shares, the full amount has been called, and 
£9,535 has been paid, and £250 left in arrears. Registered 
office, 2, Victoria Mansions, 28, Victoria Street, Westminster, 


Eastbourne Electric Light Company, Limited.—The 
annual return of this company, made up to November 8th, 
1891, was filed on February 25th, 1892. The nominal 
capital is £50,000 in £10 shares, of which 1,017 ordinary 
and 40 preference shares have been taken up, the full amount 
called, and all calls (£10,570) paid. Registered office, Grove 
Road Chambers, Eastbourne. 


BUSINESS NOTICES, &c. 
Electric Lighting from Windmills,—The production 


of electric light by means of the wind is not an entirely new idea, 
but many difficulties, which up to the present were not overcome, 
have stood in the way of the development of the use of this very 
economical motive power, and we therefore give a short account of 
an installation which has recently been erected by the well-known 


firm of millers, Messrs. Carwardine & Co., at their mills in the City: 


Road, London, E.C. Our readers may remember that some time ago 
this enterprising firm erected a Halladay windmill on the top of their 
building, and within the last few weeks they have installed the elec- 
tric light, which is produced simply by the power of the wind. The 
windmill, which is erected by Messrs. alfred" Williams & Co., Great 
Eastern Street, has been attached to the electric apparatus, installed 
by the Wenham Company, Limited, of Upper Ogle Street, W., with 
— success. The installation consists of a dynamo capable of 

eveloping a current of about 30 ampéres, at a pressure of about 70 
volts, and by means of an automatic apparatus the output is kept 
constant, though the an of the mill may vary, and the accumu- 
lators are thus charged at an uniform rate of speed. The chargin 
circuit is switched on when the speed is high enough, and ouicel 
off when it drops too low. The whole apparatus is automatically 
governed, so that a steady and uniform current is forced into the 
cells. Any of our readers who may care to inspect this novel instal- 
lation, are invited by Messrs. Carwardine & Co. to do so. 


Catalogue,—Messrs. Woodhouse and Rawson have issued 
another catalogue, but this time it is called Section 9, and deals ex- 
clusively with hydraulic machine tools as manufactured by them on 
the “ Payne-Gallwey system,” and also other similar tools. The cata- 
logue is, as usual, well printed, and the tools are well illustrated with 
very clear woodcuts, and full information is given. It is claimed that 
this is the most complete catalogue in this particular branch which 
has ever been issued, and great care has been taken by Mr. W. Payne- 
Gallwey in the compilation of same, with a view to its becoming a 
standard work for engineers, boiler makers, bridge and ship builders, 
&c., to whom it will be of the greatest use. Under the management 
of Woodhouse and Rawson, we hope to see a development of this 
Payne-Gallwey system. If lists and circulars have much potency in 
securing orders, we should think the output of this company ought 
to be so largely increasing that there would be no difficulty in paying 
the guaranteed dividends from the right direction. 


_ The Electric Light in South London.—The electric 
light is being gradually adopted in South London. The large pile 
of buildings now approaching completion at St. George’s Circus, 
8.E., for the Royal South London Ophthalmic Hospital, are being 
fitted throughout with the electric light by Messrs. Walter Andreae 
aud Co., of 47a, Lower Belgravia Street, Belgravia, W. A new 
branch office is shortly to be opened by the Union Bank of London in 
the High Street, Borough. Structural alterations are in course of 
completicn, and Messrs. Drake and Gorham, of Westminster, are 
fitting + Ae electric light installation. The Kent Arc Lamp Com- 

ny, of lway Apyecech, London Bridge, 8.E., have fitted up an 
installation at the London Bridge Tavern, 8.E.—The electrical de- 
—— of Messrs. John Pound & Co., of Leadenhall Street, E.C., 
ave recently fitted up an installation in the premises of the City 
Cigar Company, Westminster Bridge Road, S.E. 


Electric Launches,—The Electric Power and Traction 
Masry send launched the Flosshilde from their new works at Chertsey 
last week. She is the longest electric pleasure boat as yet put on the 


Thames, being 55 feet in length, and 8 feet 6 inches in beam. Her 
speed will be 84 to 9 miles per hour for seven hours. The Earl of 
Dysait, Ler owner, was present with a number of friends in the 


Viscountess Bury at the ceremony. Another but much smaller elec- 
tric boat, Jim, was also put into the water, and will be added to the 
company’s fleet of 16 pleasure vessels, for which charging stations 
have been provided at various places between Richmond and 
Oxford, independent of their main charging station at Platt’s Eyot at 
Hampton. 


New Businesses,—Since the dissolution of the firm of 
Barnett, Wynne and Barnard, Messrs. Wynne and Barnard have 
commenced business at 72, Grey Street, Newcastle-on-Tyne. The 
firm’s specialities are :—Electric light installations for ships, collieries, 
private houses, &c., and the transmission of power by electricity for 
mining or other purposes. They also act as consulting electrical 
engineers. 

Messrs. Simpson & Hill have commenced business at 2, Aldersgate 
Buildings, Aldersgate Street, E.C., as manufacturers of electrical and 
other apparatus. + 


The International Horticultural Exhibition, 1892, 
—The Brush Electrical Engineering Company, Limited, have con- 


’ tracted for the supply of electric light plant and accessories for the 


forthcoming International Horticultural Exhibition to be held at 
Earl's Court this year. The actual lighting arrangement will be 
under the control of Mr. A. H. Wood, electrical enginecr to the Earl's 
Court Exhibition Syndicate, Limited. © 


Sale.—The liquidator of the National Telegraph Works 
Company, Limited, of Birmingham, has for sale by private treaty the 
effects of that company as a going concern, comprising all machinery, 
plant, &c. For further paiticulars sce our advertisement pages. 


The Electric Light in Chelsea,—The new premises of 
Messrs. Lilly and Skinner, boot and shoe manufacturers in King’s 
Road, Chelsea, are being fitted with the electric light by Messrs. 
H. F. Joel & Co., Wilson Street, Finsbury, E.C. 


CITY NOTES. 


The Notting Hill Electric Lighting Company, 
Limited. 


THE directors’ report states that the expenditure on capital account, 
as shown in the balance-sheet, amounts to £67,845 13s., in which sum 
are included amounts due but unpaid on December 3i1st, 1891, for 
machinery, construction of works, mains, &c. The 7,002 shares sub- 
scribed have been paid up in full, and 6,318 of the ordinary shares are 
officially quoted on the Stock Exchange. The company commenced to 
supply current to consumers at the end of May, 1891, when the open- 
ing of the works took place in the presence of many of the share- 
holders and local residents; the revenue account, therefore, for a 
gg of only seven months, shows a debit balance of £617 5s. 7d. 
is, however, includes a sum of £250 for directors’ fees for the 
quarter ending December 31st, 1891, which have not been drawn, and 
which the directors do not intend drawing until the company has 
made further progress. The revenue account begins with a period of 
four months, during which most of the consumers were out of town, 
and but few houses were connected. The amount of electricity sold 
during the quarter ending December 31st was about four times as 
much as that of the previous quarter. The company has constructed 
and laid 54 miles of culvert and pipes, into which has been placed 66 
tons of copper strips and cable, the whole costing £26,794 6s. 8d., as 
shown in the capital account. These mains run past 445 houses, 
which can be supplied practically without further outlay, and oppo- 
site to 321 additional houses which can be supplied by simply cross- 
ing the roads. The following are the streets along the whole or part 
of which the mains are laid :—Airlie Gardens, Aubrey Road, Bulmer 
Place, Campden Hill Gardens, Campden Hill Road, Chepstow Place, 
Chepstow Villas, Clanricarde Gardens, Dawson Place, High Street, 
Notting Hill, Holland Park, Holland Walk, Horbury Crescent, Hor- 
bury Road, Kensington Park Gardens, Kensington Park Road, Lad- 
broke Road, Ladbroke Square, Ladbroke Terrace, Linden Gaidens, 
Notting Hill Square, Palace Gardens Mansions, Pembridge Crescent, 
Pembridge Gardens, Pembridge Place, Pembridge Road, Pembridge 
Square, Pembridge Villas, Stanley Crescent, Stanley Gardens, Ux- 
bridge Road, Victoria Gardens, and Westbourne Grove. Of the 776 
houses mentioned above only 77 were supplied by December 31st, the 
number of lights installed being equivalent to 6,056 8-C.P. lamps. 
The company has orders in hand for a further 560 8-C.P. lamps, and 
is now in negotiation for many more in connection with the existing 
mains. It may therefore fairly be reckoned that the increase during 
the current year will be very considerable. In the case cf the neigh- 
bouring Kensington and Knightsbridge Company, the increase last 
year was 12,873 8-C.P. lamps, or 50 per cent. over the total of the pre- 
vious year. The company is now in possession of a first-class central 
station, thoroughly well equipped and capable of supplying current 
to meet largely increased requirements at a comparatively small 
additional outlay. It possesses freehold land in Victoria Gardens, 
upon a portion of which the existing works are built, the remainder 
being let at a remunerative rental;‘and seven leasehold cottages 
adjoining, most of which are let to the company’s workmen. The 
whole of this property, including expenses in conneotion with 
acquirement, has cost £7,390, as shown in the capital account. The 
buildings which have been erected cost £10,797 Os. 10d.; they are of 
the most solid and permanent description, and it is not expected ae | 
will require any add‘tions or improvements for many years. Shoul 
however, in the future, larger space be required for the works, the 
adjoining freehold land belonging to the company can be utilised for 
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extensions. The accumulators and copper connections at the genera- 
ting station have cost, as shown in the capital account, £4,892 17s. 1d., 
and no further expenditure on this account is expected at present. 
The —_ switches, and cut-outs fixed on installations cost 
£572 7s. 6d.; these are rented to consumers, and are a source of 
independent revenue. The fixed machinery has cost the company 
£7,965 5s. 8d., and the works as they now stand, are capable of gene- 
rating sufficient electricity to supply installations aggregating 21,000 
lamps; reckoning on the usual basis, as proved by experience, that 
only one-third of these would be simultaneously used at any one 
time. The directors have contracted for an extension of the mains 
southward into the Phillimore district, where a considerable number 
of householders have promised to take current, 14 houses having been 
already wired in anticipation. The cost of this extension will be 
paid for either by the issue of preference shares at par to the contrac- 
tors, or by instalments which have been arranged for on terms conve- 
nient to the company. A site for a battery station has also been 
secured in the Addison Road or 8.W. district. The directors propose 
to issue the remainder of the ordinary share capital in the form of 6 
per cent. ordinary preference shares, powers to issue which will be 
sought in accordance with the terms of the notice enclosed herewith. 
The object of this issuc is to enable the company to extend its mains 
to further remunerative portions of its area, and it is the intention of 
the directors to give the present shareholders the first opportunity of 
taking their proportion of these shares. The directors who retire are 
Messrs. F. Radford, and A. E. Franklin, who, being eligible, offer 
themselves for re-election. The auditors, Messrs. Deloitte, Dever, 
Griffiths & Co., retire, and, being tligible, offer themselves for re- 
election. 


ABSTRACT OF ACCOUNTS TO DECEMBER 31st, 1891. 
CaritaL Account. 


Dr. £ s. d. 

To Expenditure per last account so. 431396 6° 8 
Further to Bist, 1891 « 
£70,020 0 0 

Cr. £ 8. d. 

By Ordinary shares, 6,452 of £10 each... = .. 64,520 0 0 
,, Founders’ shares, 550 of £10 each ... x — 00 0 0 


REVENUE ACCOUNT. 


Dr. £ ad 
To Generation of electricity 705 8 9 
» Distribution of electricity 190 16 11 
» Proportion of rents, rates, and taxes 12113 2 
», Proportion of management expenses se 730 1 7 
» Proportion of law and parliamentary charges... 40 12 10 
» Insurances, also connecting installations, and 
sundry stores 389 7 10 
£2,178 1 1 
Cr. £ad 
By Sale of current per meter ... aa ar = 999 10 6 
» Rental of meters, ccnverters, &c. ... aie esi 4117 4 
» Transfer fees oe 250 
» Rents receivable 154 4 0 
» Connecting installations, sale of stores, &e. 425 9 
» nee., eee 554 18 6 
£2,178 1 1 
Net REvenvE Account. 
Dr. £ «44 
To Balance from revenue account ... 55418 6 
» Interest on bills ... oe: 62 7 1 
5 7 
Cr. d 
By balance, being loss on working “4 the seven months 
£617 5 7 
GENERAL BaraxcE SHEET. 
Dr. 
To Capital account [40,020 0 0 
tradesmen and. cthere, on const ction cf 
plant, machinery, fucl, &c. ae ie ° 2,478 9 2 
» Sundry creditors on open accounts amar.” ee 502 15 5 
£73,001 4 7 


Cr. 

By Capital account ove 67,845 13 0 
» Cash at bankers 2,197 15 6 
— oe ave 2610 0 
» Sundry debtors for current .. = ae — 801 2 9 
» Other = 463 8 9 
» Stores on hand and stock aa ein 1049 9.0 
» Net revenue account, balance at debit thereof ae 617 5 7 
£73,001 4 7 


W. T. Henley’s Telegraph Works Company, Limited. 


THE directors’ report which was presented to the shareholders at the 
13th ordinary general meeting of the company, held at Cannon 
Street Hotel, on March 24th, 1892, reads as follows :— 

The directors have the pleasure to submit their 13th annual report. 
The accounts will be open to the inspection of the shareholders from 
the 21st to the 24th inst., at the offices of the company. The accounts 
for the year show a net profit of £21,988 9s., after payment of interest 
on debentures, and writing off the sum of £6, :757 10s. from ship gear 
and patents. The directors propose to employ this sum, and the 
£3,368 4s. 9d. brought forward from last year in the ‘following 


manner :— 

£ 26d, 

To the payment of a dividend on the pre- 

ference shares at the rate of 7 per cent. 
perannum ... 275 16 7 

To the payment of a dividend on the ‘ordinary 

shares at the rate of 5 per cent. aid annum 
(free of income tax) .. : 3,349 16 11 
To paying off part of B debentures ... 10,000 0 0 
elo carry forward to next account 11,731 0 3 


£25,356 13 9 

Contracts have been carried out during the year for submarine 
telegraph cables for the West India and Panama Telegraph Com- 
pany, the Société Générale des Telephones of France, and various 
foreign governments. In November last. contract was secured from 
the Government of the Bahamas (a British Crown Colony) for the 
construction and laying of acableof about 240 nautical miles between 
the colony and Florida (U.S.A.). The company has made a good 
reputation and developed a large business in the manufacture of 
electric light mains, and wires and cables for erection in buildings 
for carrying currents for electric lighting. The extension of the use 
«f the telephone has also greatly benefited the company, and consider- 
able further business may be looked for from this source. During the 
year a length of 3,433 miles of electrical conductors has been insu- 
Jated at the company’s works. The directors who retire on this 
cecasion are Mr. F. Newton and the Hon. R. Stewart, and being 
cligible they offer themselves for re-election. 

The mecting appointed auditors for the eben year. 


Fareham Electric Lighting Company. 


Tue shareholders of the above company held their annual general 
meeting at the Red Lion Hotel, Fareham. The directors’ report 
showed that the past year's working, after providing for interest on 
the debenture bonds, precluded the paying of any interest on the ordi- 
nary shares of the company. ‘The report stated that the duplicate 
plant would be in running order within a few days, and then any 
little irregularity in lighting that occurred in the past would be 
avoided. The report also continued that the lighting of the eR 
strects met with the general approval of the inhabitants and had 
been most favourably re —— on by deputations from Blackpool and 
and elsewhere. The balance sheet to December 31st, 1891, showed 
capital and liabilities: 4,158 shares, £1 called up, #4,158; arrears 
of calls, £4; debentures, £2,295 ; debts due to tradesmen for supplies 
of plant, stock-in-trade, and other articles, £455 13s. 7d.; interest on 
debentures, £20 5s. 10d., total, £6,928 193. 5d. Property and assets : 
electric light station, £350; stock-in- -trade, £123 0s. 2d.; plant, 
£5,363 14s. 7d.; debts considered good, for which the company hold 
no security, £273 183. 11d.; cash at National Provincial Bank of 
England, £234 16s. 1d.; cash in hand, £39 16s..11d.; balance 
furward, December 3ist, 1890, £149 1s. 6d.; oa £394 11s. 3d.; 
total, £6, 928 193. 5d. 


The Yorkshire House-to-House Rostitetty Company, 


Limited, 


Tue prospectus of this company has been issued. The authorised 
capital is £100,000 divided into £20,000 shares of £5 each, of 
which 19,900 are ordinary shares, and 100 founders’ shares. The 
present issue is of £50,000 in 10,00U ordinary shares of £5 each. 
Fifty founders’ shares of £5 each are offered at par to the first fifty 
subscribers each of £500 of ordinary shares. The company holds a 
provisional -order authorising it to supply electricity throughont the 
whole of the Borough of Leeds. The company was formed under the 
auspices of the House-to-House Electric Light Supply Company, 
Limited, London, which bas borne all the expenses, including those 
of the registration and obtaining the provisional order. The present 
issuc of capital is made for the purpose of erecting a central clectricity 
supply station in Leeds, and laying down, in the first instance, mains 
in certain streets which comprise the busiocss part of the borough, 

and a good residential district. Messrs. Hammond’& Co., London, 
have been appointed electrical engineers to the company for the con- 
struction of the works. The subscription list opened on siete last 
and closed yesterday (Thursday). 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Presen’ Closi: Business done 
Name, Quotation. Quotation. | during week endirg 
Issued. (March 24th. (March (March 81st, 1892.) 
| ghest. | Lowest, 
a 250,0007| African Direct Telegraph, Ltd., 4 p.c., Rog, ind to Bearer 100 100 — 103 100 — 103 
1,300,9807| Anglo-American 494— 504 495— 504 494 
2,849,5107 Do. do. 6p.c ceo Stock 884— 895  884—895 89% 883 
130,000 | Brazilian Submarine Telegraph Limited fen 10 11 — 11} 10?— 1ljxd 103 
53,2007 ‘Do. do. 5p.c. 100 100 —103 | 
7 75,0007 Do. do. 5 p.c., Qed Series, repayable i in ‘Tune, "1906... 104 —108 104 —108 
77,978 | Brush Ordinary, Nos. 1 to 63,416 ... 3 3i— 328 34— 33 34 34 
69,996 Non cum. 6 p. c. Preference, Nos. 1 to 63,416 | 2 24— 2% 24— 2% 24 
40,000 | Chili one, Nos. 1 to 40,000 ... 5 | 34— 45 34— 44 
50,000 | City and London Railway, Nos. 1 to 50,000 10 | 24— 34 
i 30,152 | City of London Elec. Lighting Co., Ltd., Ord. 40,001-70,152, “£4 paid | | 10 7ik— 8 74— 8 ons ves 
$7,716,000 | Cable, Capital Stock | $100 151 —156 155 —160 
224,850 | Consolidated Telephone Construction and Maintenance, Limited... 14/- — 3 — 3 
1 20000 | Crompton & Co, td, 7 p.c. Cum, Pref, Shares, Nos. 1 to 20,000 | B— & 5} 
16,000 | Cuba Telegraph, Limited eee eee eee oo 10 | 10 11 104— 114 
Direct ¢ Spanish h, y — 3%x 
60,710 | Direct United States Cable ited, 11g 114— 
400,000 Eastern Telegraph, Limited, Nos.10 400,000... | 10 | 15 149— 15 15k | 143 
k 70,000 Do. 6 p.c. Preference . ot 10 15 — 154 15 — 154 153 15} . 
200,0007 | Do. 5 p.c. Debs. (1879 issue), repay. August, 1899 100 106 —109 106 —109 
" 1,200,0007 Do. 4 p.c. Mortgage Debentu « Stock 108 —111 108 — 111 110? | 110 
250,000 | Eastern Kixtension, Australasia and China Limited ... 10 15} 14g— 154 154 
Po 5 Pe. (Aus. Gov. Sub,), Deb. 3076 100 | 102-105 102-105, 
276,2007' Do. do. Bearer Nos. 1050—3,975 and 4,927—6 400 ose | 100 | 102—105 102 —105 | 
ani th African Te . c. Mo pir 
195,000! { redeem. ann. Registered Nos. 1 to 2,343 } 100 | | 
180,4007 Do. do. do. to bearer, Nos. 2,344 to 5,500 | 102 —105 
201,600/ Do. do. 4p. c. Mort. Debs. Nos. 1 to 2016, red.1909 100 99-102 99 —102 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 . | | — Ch 6, 6 
19,900 |*Electricity Supply Co. of Spain, Nos. 101 to 20,000 .. 
66,750 | Elmore’s French Patent Copper Depositing Co., Ltd, Nos. 1 to 66,750 | 2 | 13 23 14 
70,000 Elmore’s Patent r Deponting ting, Limited., Nos.'1 to 70,000 ... | 2 2i— 34 22 215 24 
67,385 | Elmore’s Wire Mfg., Ltd., Nos. 1 to 67,385, issued at 1 p.m., all 2 li— 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,300... (£4 10s. only paid) 
180; 227 | Globe Telegraph Trust, 10 93—108  10—10} 10% 93 
180,042 Do. Gp.c.Preference 10 | 15 | 144 
150, p00 Great Northern ra ‘Company of Copenhagen 10 187-19} 18%... 
220,000. Do. do. 5 p. c. Debs. (issue ‘of 1883) «| 100 | 105 —108 | 105 —108 i ae 
12 Greenwood and Batley, Ltd., Ordinary, Nos. 4667 to 14,000 _... | 10 | 8 
9,600/ Do. 7 p. c. Cumulative Preference, Nos. 2,667 to 8,000 10 
41,600 | India-Rubber, Gutta Percha and Works, Limited | 10 20 —21 204 20/5 
Do. do. 43 p.c ove 100 104 —107 102 —105 
17,000 | Indo-European Telegraph, Limited ... coo | 41—4 | 
11,334 | Intemational Oko, td. , Ordinary Nos. 22,667 to 34,000 ... ws | lo | 4— 5 | 4— 5 | 3 
111,334 | do. Preference Nos. to 17,000 10 8— 9 8— 9 ooo 
180,000 Electric Supply, £3 paid... | 5 | | BW 3 
10,000 do. 5 | 5— & | 
49,900 |* litan upp. 08. 6,10. 10 9 | 
447,234 | National Nos. 1. to 438,984... paid) 5 | 44— 44 4i— 48 | 44 43 
,000 6 p. c. Cum., 1st Preference... 10 124— 13h | 125-134 13,% 1325 j 
15,000 De 6. p.c. Cum. 2nd Preference ... 10 | 114-126 | 12 
420,0007 | Do. 44 p.c. Deb. Stock Prov. ae fully paid seat | 105 —107 | 105 —107 | 1062 106 
250,0007 Do. (issued at 5 p.m., 79 — 81 
6,318 Notting Hill Electric Lighting Company, Limited, £8 paid 10 | 44— 5h 45 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11s. 0 only paid) 1 | 
9,000 | Reuter’s Limited .. s | | | 
18,680 | St. James’s & Pall Mall Electric Light Co., Ltd., Ord., 101—18,780 5 8 | 8— 83 | | j 
20,000 Do. do. 7 per cent. pret Nos. 20,081 to 40,080 5 7 74— 72 | 
3,381 | Submarine Cables Trust se Cert. 115 —120 116 —121 coe | ee 
78,949 | Swan United Electric Light, Limited .. asi (£34 only paid} 5 4— 4 4— 4 43 475 
37,350 | Telegraph Construction and Maintenance, Limited... ... 12 43 — 45 xd) 42 — 44 43g 428 
150,0007 | Do. do. 5 p. c. Bonds, red. 1894 100 101 —104 101 —104 vos | wee 
58,000 | United River Plate Telephone, ose 5 2— 3 2— 3 
146,3701 Do. c. Debenture Stock | Stock 8 —95 85 — 95 
15,609 | West African to 23,109... 10 7— 8 | 7— 8 
271.4001 Do. 0. do. 5p.c. Debentures 100 99 —102 #99 —102 
150, 00 | do. 8p. c. Debs., repayable 1902 |... 100 102 — 106 | 102 —106 
67,007 | Westers and Brasilian Telegraph, 10 — 104 10— 104 10} 
anaes | Do. do. 5 p. c. Cum. Preferred ow wel 7 6 — | 6— 64 63 6} 
30,364 | Do. do. c. Deferred ... 74 4— 44 | 4— 4 | 4} 
189,7007 | Do. do. 6 p. c. Debentures A? 1910 100 103 —106 103 —106 ove eee 
237,200 Do. p. c. Mort. Debs., series “ B” of ’80, red. Feb., 1910 | 100 103 —106 103 —106 
88,321 West India and ph, Limited 10 | | 133 
24,563 Do. do. 0. 6 p.c. 1st Preference... | 10 10—105 10— 10} | | 
4,669 | Do. do do. 6 p.c. 2nd Preference... 10 94 8h— 9b 
80,0007 | Do. do. 5 per cent debentures (1917) No. 1 to 1,000 | 100 99 — 103 99 — 103 | - oes 
$1,336,000 Western Union of U.S. Tel., : p. c. 1st Mortgage (Building) Bonds $1,000 118 —122 118 —122 li. = 
173,1007 Do. do. 6 p. c. Sterling Bonds .. we | 109 97—100 | 97-100 | | 
59,900 | *Westminster Electric Supply Corp., Ord., Nos. 101 to 42.953 64 
* Subject to Founders’ Shares. + Quotations on Liverpool Stock Exchange. 


LATEST, QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED? Blackpool Electric Tramway Company, Limited, £10 (£64 paid) 
‘7g.—Electric and General Investment, shares of £5 (£1 paid), 2—2}.—lounders’ shares, 150—200.—Elmore Foreign and Colonial Copper, Founders’ 
ares, 6j—73.—European Sims-Edison '‘forpedo Company, shares £20 (fully paid), 20—204.—Founders’ shares, 10—20.—Halifax and rmuda Cable, 
44 per cent. bonds 80—90.—House to House Company (£5 paid) 2{—3;.—7 per-cent. Preference Shares of £5 (fully paid) 53—53.—Kensington and Knights- 
bri Electric Lighting Company, Limited, Ordinary Shares £5 (fully paid), 53-6, 1st Preference Cumulative 6 per cent., £5 (fullypaid), 54—6.—Liverpool 
Electric Supply Shares of £5 (fully paid), 5—5i. —Do, shares of £5 (£3 paid), 28—2%.—London Electric Supply Corporation, Ordinary (£5 paid) %—1}.—Do. 6 
per cent, Preference, 1},—13.—Manchester, Edison and Swan Company, £9 (£1 A ty —— Electric Supply Company, Founders’ Shares, 
Anne’s Mansions — = and Heating, Deferred shares of £10 (f paid), 44 per cent. shares of £10 (fully 
Debentures, 108—4.— house & Rawson Ordinary of £5(£2 10s, paid), ference (fully ), 24—-23.—Ward’s Electric Car 


Bank Rate or Discount.—8 per cent, (January 21st, 1892), 
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London Electric Supply Corporation. 


Tue following are the reports of the directors and of the engineer to 
the corporation for the year 1891 :— 

Directors’ Report.—The engineer's report appended hereto describes 
in detail the general position of the works. The result of the year's 
working was adversely affected by the fire which took place at the 
Grosvenor distributing station on November 15th, 1890, which caused 
an entire cessation of the lighting for a space of three months. After 
supply was resumed on February 15th, 1891, it was found that many 
of the corporation’s old customers had resorted to other companies. 
Although a considerable amount of new business had been gradually 
acquired, it was only towards the end of the year that the number of 
lights installed equalled those connected at the time of the fire. 
Advantage was taken of this interruption to business to reorganise the 
system of distribution. The whole of the overhead cables were re- 
moved and concentric underground cables substituted; at the same 
time the distributing mains were extended to many districts in the 
authorised area of supply which had not previously been touched, and 
where there is good prospect of remunerative business being obtained. 
The extension of electric lighting generally has been less rapid than 
was anticipated, but the light is undoubtedly growing in public 
favour. The greatly improved supply now given by the corporation 
gives reason for anticipating a material increase of business during 
the current year. As referred to in the engineer's report, measures 
are being taken by which the cost of producing the current will be very 
materially diminished, and the efficiency of the generating plant in- 
creased. During the year the engagement of Mr. de Ferranti has 
ceased by effluxion of time. Mr. P. W. D’Alton, the chief assistant to 
Mr. de Ferranti during the construction of the generating station, has 
been appointed chief engineer. The directors retiring, as provided 
by the articles of association, are Mr. James Staats Forbes and the 
Honourable Reginald Brougham, both of whom are eligible for re- 
election. The auditors, Messrs. Kemp, Ford & Co., who retire in 
accordance with the articles of association, offer themselves for re- 
election. 

Engineer's Report.—At the commencement of the year 1891, owing 
to the fire at the Grosvenor station in November, 1890, when much 
of your transformer plant and other apparatus was destroyed or 
seriously damaged, your central station at Deptford was supplying no 
current. When supply was resumed on February 16th, 1891, only 
9,000 lights were at once installed, and the number gradually in- 
creased to 36,000 by the end of the year. In the interval the two 
dynamos, each of 625 H.P., were removed from the Grosvenor station 
and erected at Deptford, with two new tandem compound horizontal 
engines. Until August last these dynamos furnished the supply un- 
assisted, the current, generated at 2,400 volts, being transformed up 
to 10,000 volts, and at that pressure transmitted to the distributing 
stations in London. The two dynamos, each of 1,250 H.P., which, 
prior to November, 1890, had supplied current direct to the mains at 
a pressure of 5,000 volts, were, during the latter end of 1890 and the 
early part of last year, altered to generate current at 10,000 volts. An 
unsuccessful attempt to run one of them was made towards the end 
of July, but they were not ready for work until August 10th, about 
which time I took over the duties of engineer-in-chief. Since then 
all these machines have been in work, the larger ones generating 
current at 10,000 volts. During the past autumn considerable diffi- 
culties were experienced in working the 10,000-volt system, and 
there were occasional failures of the dynamos, high-tension trans- 
formers, and trunk mains, many of which were due to the present 
arrangements for working the machines in parallel. Unfortunately 
these failures have caused interruption of supply on several occa- 
sions, but measures have been, or are now being taken, by which it 
is believed these difficulties will be overcome. For the last 
four months there has been great improvement, and break- 
downs have been of very rare occurrence. A number of 
faults occurred in the trunk mains during the year, but 
they are now causing us less trouble and anxiety. I am 
of opinion that such faults are more or less inseparable from any new 
system, and that they will eventually be eliminated. During the 
first four months after the resumption of supply the failures were 
numerous; during a second similar period they diminished to less 
than half, and latterly they have been gradually ceasing. Similar 
troubles were experienced with the high-tension transformers, but 
as the year advanced the failures became less frequent, owing to 
careful repairs, and during the last four months we have had but one 
failure. A few months since we established at Deptford a new de- 
partment, where we repair transformers, and make various parts of 
machines for maintenance and renewals. The work already turned 
out by the department is equal ito anything we have had done by 
outside contractors, and superior to most of the work supplied to us; 
at the same time a considerable saving in money is effected, and work 
is more promptly done. The work on the 10,000 H.P. dynamos was 
suspended in May last by your order, but the parts of the machines 
have been properly protected, and are in condition. The dis- 
tributing mains have been greatly extended during the past year, and, 
as there are now upwards of 27 miles laid, a large increase in the 
volume of business may reasonably be anticipated. They are in a 
thorough state of efficiency, and have caused but little expense for 
maintenance or repair. The permanent switching gear is now being 
erected at the distributing stations, and will shortly be completed. 
At two of the stations it is already in use, and is working satisfac- 
torily. The engines and boilers have been kept ‘in good working 
order. The two sets of generating plant of 625 H.P. cannot be 
worked to their full capacity, owing to faulty design, in consequence 
of which it is impossible to produce a larger output than 8,500 to 
9,000 lights from each. This defect is about to be remedied to a con- 
siderable extent at a moderate outlay. A scheme for condensing the 
exhaust steam has been approved by you, and I am getting forward 
with the preparations for the work. When completed, which I hope 


it will be by July next, it will greatly improve the running of the 
engines, and will have the effect of saving at least 25 per cent. of the 
consumption of coal. : 

(Signed) P. WatTER D'Atton, Engineer-in-chief. 


AxssTract OF Accounts TO DEcEMBER 1891. 
CapiTaL ACCOUNT. 


Dr. £ 
To Expenditure per last account rom ws ... 648,169 17 2 
» Further expenditure to December 31st,1891 ... 105,258 4 6 
» Balance 44,251 18 4 
£797,680 0 0 
Cr. £ 
By Ordinary shares, 111,000 of £5 cach sas ... 555,000 0 0 
» Preference shares ‘ee 242,520 0 0 
» Forfeited shares 160 0 0 
£797,680 0 0 

REVENUE Account. 
Dr. £ «4 
To Generation of electricity... ove 10,043.19 3 
» Distgjbution of electricity ... 93,267 9 7 
» Proportion of rents, rates, and taxe con . 2,833 4 3 
» Proportion of management expenses 
» Proportion of law and parliamentary charges... 674 3 4 
» Stores at December 31st, 1890 i ee ‘ia 427 2 3 
£22,517 19 7 
Cr. 
By Sale of current per meter ... 13,782 19 10 
under contract 31 1 6 
» Rental of meters, converters, &c. ... ave ove 883 18 9 
» Transfer fees... 24 2 6 
», Other items ... 838 15 4 
£22,517 19 7 


Net REvENvE Account. 


R. £ 

To Depreciation on alterations to offices and stores 
and furniture aa 306 3 10 
» Revenue account balance 6,957 1 8 
£7,263 5 6 
Cr. 
By Balance from account 813 7 7 
» Interest on deposits ... one re si sas 297 18 10 
» Balance 6,151 19 1 
£7,263 5 6 

RESERVE Funp. 

Dr. £ 8. d. 

To allowances made and bad debts written off during 
1891 ... +e 91618 4 
» Balance ove wie we 53 1 8 
£1,000 0 0 
Cr. 

By Amount provided at December 31st, 1890, to meet 
allowances off accounts, &c. wail 000 0 0 
£1,000 0 0 

GENERAL BaLancE SHEET. 

Dr. £ sd. 

» Sundry tradesmen and others, on construction of 
plant, machinery, fuel, &c. ie a 5,983 18 11 
» Sundry creditors on open accounts ... oe -. 8,224 8 1 
Reserve fund account 53 1 8 
» Bills payable... 693317 4 
£818,875 6 0 
Cr. 8. d. 
By Capital account = pie 753,428° 1 8 
Cash at bankers 3,027 2 10 
» Sundry debtors for current ... 8,436 3 11 
» Stores on hand oe one eon 479 15 8 
» Cost of redeeming debentures 30,000 0 0 
» Preliminary expenses ose 10,311 3 10 
» Net revenue account .., 615119 1 


£818,875 6 0 


| 
q 
| 
4 
| 


426 


THE ELECTRICAL REVIEW. 


[Aprit 1, 1892. 


The fifth general meeting of the company was held at Cannon Street 
Hotel on Friday last, Mr-J. Staats Forbes presiding. 

After the formal constitution of the meeting, 

The Cuavrman said: A good deal of my life has been passed in 
trying to make the best of a bad business. It seems to me that that 
is what I have to doto-day. They say you cannot inspire belief in 
people unless we believe ourselves. I have been trying to find 
out from the figures of the report whether there is really any ground 
for despair, or whether there is ground for hope; and I have solved 
it on the figures themselves by referring to that one qualifying thing 
the “if.” And really I do net know that I can put it more graphi- 
cally or more truly to represent the actual condition of things, Rin 
by saying, that if something had not happened which has happened, 
the state of things would have been different, for instead of ‘meeting 
to deplore a loss, we should have met to pronounce a profit. If you 
will turn to the revenue account, you will see that the total outlay 
for the year is £22,517 19s. 7d., and the total receipts has been 
£15,560 17s 11d. Therefore there is a loss by balance of £6,957. 
That shows exactly what has been spent in excess of what has been 
received, and then arises my “if.” In 1890 the receipts were 
£28,624, in 1891 only £15,560, and as I say, if something 
had not happened which has happened, that is to say, if in the in- 
terval the calamities of the company had not led to a great number 
of consumers who were customers in 1890 having left us altogether, 
and so reduced upon the year the income by that £15,000, our posi- 
tion would have been very different. Expenses in 1890 were £28,704, 
and in 1891 £22,517, that accounts for the greater part of the £6,127. 
It comes really to this; if we had remained in the position that we 
were in in 1891, we should have had a profit instead of a loss, and 
you will see the difference would have been exactly in the shape 
which is so agrecable when it is in the right direction, and so dis- 
agreeable when it is in the wrong direction, because the 6,000 odd 
pounds of profit is turned into that amount of loss, making, of course, 
£12,000 to the bad. . That is the long and short of the whole business. 
We must fall back upon the experience of 1890, and we sball see the 
reason why we have got into this position in the current year. You 
will remember that when we met in March last to deal with 
the accounts the calamity had already occurred, in the shape 
of the fire at the Grosvenor, which suspended our business 
between the months of November and February. The suspension 
of our business of course took away the greater part cf the cus- 
tomers who had been taking light up to the date of the fire. 
Perbaps I could illustrate this by the following figures. On November 
15th, 1890, the date of the Grosvenor fire, we had 312 customers with 
38,272 lights. Then came the fire, the whole thing collapsed, and for 
many weeks there was no supply at all. It was not until February 
that we began to light again, and the change of circumstances was such 
that instead of having 38,272 lamps to light we had only 9,000. On 
February 15th, having had that long interregnum, we applied our- 
selves and the ability of our engineers to start the concern on some- 
thing like a permanent basis. The Grosvenor Station contained, as 
you know, the pioneer machinery, and we had to remove the whole of 
this plaut to Deptford, so that Deptford might supersede the Gros- 
venor, and become the sole source of supply. A good deal of time 
was occupied, and a good deal of money spent, but we started in 
February with the belicf that; at all events, we bad got machines 
which would run, and although we had ascertained that a great many 
of our customers had left us, we found that we had got a business which 
would very specdily return as a conscquence cf our betterinstallation 
at Deptford. We began with 9,000 lights, thatnumber has gradually 
increased by slow steps until it had reached, on March 22nd, 36,463, 
so that we have taken, as it were, a whole ycarto overtake the number 
of lights which we had at the date of ‘the disastrous fire. Unfortu- 
nately, the anticipations: of the engineers,-upon which we founded 
our expectatious were not realised to the full, because, although it 
had become an ascertained fact that current could be gencrated at 

Deptford, and could be transmitted to London, and there distributed 

to the consumer, we had not attained in the first period of the 

experiment that perfection of the parts upon which efliciency depen- 

ded, and we suffered the same kind of disaster which very often 

befalls experiments. The theory is right enough, but in practice it 

is not quite so efficient as it might be. That is our experience. 

After we had started again, and people began to come back, we had 

casualties, breakdowns of mains, of transformers, and dynamos, inter- 

ruptions of the lights, and so forth. A very serious calamity of this 

nature occurred in the month of November, when from that curious 
coincidence of causcs which is impossible to trace—of course there 

must be a cause, but it is a cause beyond the comprehension of any 

electrician I have met—the whole thing came to a collapse, the 

dynamos, mains, and everything went wrong, and for four days or 

more we were without light. There was in a lesser degree what had 

taken place at the time of the fire. We had-worked-up our customers 

from 9,000 in February, to 36,000 in November; then came the 

disaster, and down the numbers went again. Not only did they go 

down, but people who had not contracted to take current were 

alarmed and did not become customers: All these things account for 

the state of the balance sheet at the end of the year, a disjoirited year 

by the way, and: which only commeneed in the middle of February, 
and which had in itself the drawbacks arising from these accidents 

and breakdowns as seriously to retard the progress of the business, 

aud, in fact, to diminish the number of customers who from time to 

time had been induced to take current. -That is why the income 

is so different to what it would have been if we had started the year 

with the same number of people we had when the fire took place. 

Although the income was only £15,000, expenses had not diminished, 

because expense of the machinery is-practieally at 9,000 lights, what 

it is when supplying 36,000. Except in the item of coal and water 

and small stores, fixed charges are not in the least affected. There is 

one item which one cannot carry to the profit and loss account, 

and thatis the value of the experience gained during that year. Being 


anxious that the proprietors should know as much about it as we do our- 


selves, we were careful in the preceding reports to bave in black and © 
white from the company’s engineer, Mr. Ferranti, his views, in un- . 


mistakable language, as to the position of these experiments, and 
the worst than can be said about Mr. Ferranti’s views is that they 
were somewhat too sanguine, and the experience of these breakdowns 


has led us to believe that they were only toosanguine, and not wrong - 
It may be interesting to know that these various acci- - 
dents, interruptions to the dynamos, to the mains, and to the trans- . 
formers, beginning in very considerable ratio in the early months, . 


in principle. 


diminished in the later months of the year to zero. It comes to this, 
that the theory being right, the application or adjustment of the 
parts—being novel, and at the same time a very delicate thing—has 
to be made, not from a drawing or on paper, or as an abstract pro- 
position, but has to be felt out in practice. I will mention an 
instance which occurred the other day, when London was blest with 
a fog, not only of great density, but prolonged four or five days. Our 
machines at Deptford ran in the most perfect manner; there was no 
hitch or halt during all these hours, aid the full pressure was main- 
tained the whole of the time. To sum up, therefore, we opened the 
year with an amount of experience as to the possibility of this thing 
which represents in fact a very large value. I need hardly say 
that during this time the board room of the company has 
not been altogether a bed of roses. It will be satisfactory for 
you to hear that the difficulties we have passed through, and 
the experience we have had during this month, has left our 
minds—I 5 in the presence of most competent judges—in 
a much happier state than they were at the beginning of the 
year and during the many periods in the year. We think it is pos- 
sible to develop thie system of high tension to an extent and at a cost 
which, notwithstanding the bad start and notwithstanding the pos- 
sible losses which will result from entering upon experiments of that 
nature, will eventually land the company in a satisfactory position. 
I do not know whether you would like me to go into much more 
detail of the accounts ; the report of the engineer is given at some 
length, and that is probably more worth your careful study than any 
remarks I have to make or anything in the body of the report, but 
for the sake of being in order I will go through the paragraphs in the 
report. I have told you already what the result of the year’s work- 
ing has been and why it has been affected; that although considerable 
amount of new business has been acquired it was only towards the 
end of the year we got customers in sufficient numbers to balance the 
expenditure, and then we told you, also, that advantage had been 
taken of the interruption between November and February to re- 
organise the system, to remove the overhead cables which were the 
means used for lighting from the Grosvenor installation. They have 
all gone ; we now have the whole of the lighting worked by the sub- 
terranean mains concentric or otherwise. Well, then, I think it is 
the experience of some other companies as well as our own that the 
extension of electric lighting has not progressed with the rapidity 
with which it is credited. In our case I am not surprised, for the 
reason that we have had these interruptions and breakdowns. Our 


customers naturally left us, and we lost our character, and to some . 


extent we lost ourmarket. That, of course, .is what is on the cards, 


for people who leave beaten paths and follow new ones, they become - 


explorers; therefore you need not be very much distressed if you 
make a loss in the first year. I remember a company connected 
with the electric lighting supply, in which I am concerned, which 
‘for several years showed every year a very heavy loss on the working ; 
but the progress of that company has been such that the whole of the 
loss has been wiped out of the profits since,and for many years very 
large dividends have been paid. I am sure I do not want to bea 
prophet, but that may be the case with this company, and it is quite 
possible that the profits in the future may be sufficient to wipe out 
past losses. Iam sure the shareholders will never get away from 
the fact that the experiments will sooner or later have cost 
them a great deal of money. People who come after the pioneer have 
got a comparatively easy route; they have benefited by all his ex- 
perience and mistakes. We happen to be pioneers of an invention, 
and we run the risks. We might probably have secured profits on a 
great invention; let us hope we may. Steps are being taken by which 
the cost of producing the current will be diminished. We have made 
some advance in that respect already, because the expenses have been 
reduced by £6,000. For. the sake of argument, suppose we doubled 
the output this year, the expenses would not be doubled, they would 
be very slightly increased ; as a matter of fact, they would really have 
only increased by the additional driving force, or the coal, water and 
oil; the fixed charges of the establishment, the rents, the capital lying 


buried in the mains would remain exactly where they were The out-. 
look is rather better than might be thought from a superficial study . 


of these accounts, or a superficial application of ordinary knowledge 
to them. Every new subscriber now means very nearly the whole of 
his subscription as additional profit, and you will easily see what the 
effect will be of a rapid multiplication of subscribers. As I say, if 


we had the same number of subscribers all through, instead - 
of haviog £6,000 to: the bad, we should have had it to: 


the good. We must hang: on to that hope. We. believe 
it to be thoroughly well grounded, and we believe we can 
assure you what we feel ourselves, after some very unpleasant quarters 
of an hour, that we ourselves are more confident than we were at the 
starting of this year, that this company is to be really a success. 


do not know whether to go through the details of the accounts. I shall 
be happy to answer any question upon points of detail, but I think. 


there is one matter as to the future. You will sec that our money— 


I must go to the capital account statement. Number 1 shows what. 


the state of the capital account is. There are 111,000 ordinary shares 
issued ; there has been £555,000 paid; the balance remains to be 
issued, which makes the authorised million of capital. 
ference shares have been created and issued, and practically paid up., 
There are some arrears of calls upon them. The next is the state- 


250,000 pre- . 
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ment of loan capital and remaining borrowing powers. By the 
articles, the directors may, at their discretion, borrow a sum not ex- 
ceeding £250,000; if they want more, they must come to the pro- 
prietors to ratify. Discreet directors do not avail themselves of 
powers of that sort without taking their proprietors into confidence, 
and having their concurrence, and when the moment comes that we 
shall have to deal with borrowing, we shall certainly take the pro- 
prietory into our confidence, and that will not be very long, for it 
will be at this meeting. You will see how the capital account has 
been made up. It is a very interesting account, inasmuch as it 
deals with a vast number of items, and carries forward from year to 
year those items, in order that some day or other, when the local 
authority takes over the electric lighting of this company, 
they may have an idea as to how the capital has been spent. The 
revenue account you will see also is very full, but now how 
do we propose to carry on; we have spent all our money, 
and we have only partially developed the business. The pre- 
sent machinery upon which we have staked our fortune consists of 
two parts, that which is now at work and that which has been more 
or less constructed on the theory that it will be brought into work. 
Well, we have had to stop any further expenditure that has already 
been incurred upon the second thing, because we have come to the 
conclusion that we had better perfect and found the business upon 
that part of the machinery which is in work before we proceed further. 
Now the machinery existing at this moment at Deptford is capable 
of lighting 90,000 lamps—lI say capable of lighting, that is to say, 
when these drawbacks -arising from a little want of skill, want of 
knowledge in the adjustment of the machinery, when that is all con- 
quered, and it is being rapidly conquered, and we have climbed down 
a little from the heights, determined that our policy is not to move 
beyond that until we have conquered that. You will see how diffe- 
rent our position would be if we got anything like 90,C00 or 80,000 
lights as compared with 36,000, because lighting 90,000 or 80,000 is 
relatively much less than the cost of lighting 36,000. In one case 
there is considerable profit as against loss in the other. We have not 
got enough money to carry out that programme. We are in debt, not 
very largely, £20,000 will cover all our debts. I am sorry to say that 
the bulk of this arises on number two, that is the second part of our 
enterprise, which is the construction of the two 10,000 H.P. dynamos. 
Well, we have spent a great deal of money on that. At the present, 
certain claims in respect of contracts upon them are due, and 
we must pay them, and other small outstanding matters amount to 
something like £20,000. We want a little working capital, and 
we want to have in hand enough money to develop the existing 
machinery to carry it to that state of efficiency which will enable us 
to light these 85,000 or 90,000 lamps as the case may be, but we have 
not got any money, and it is vital that we should have money. 
We have been thinking how we are to get it. With a balance 
sheet like this, with shares at a heavy discount, and a good many 
friends out-of-doors ready to pronounce disaster and to proclaim that 
this high tension must break down, it is not a very easy thing 
to raise money, and therefore, instead of issuing debentures, we 
have arranged, subject to your concurrence, to have a loan. Now 
there is one peculiarity about this company which, I think, takes it a 
little out of the ordinary commercial run. Whether the venture we 
are all engaged in be carried to a successful issue or not, the prepon- 
derating investment in this company is the investment of your own 
directors and their friends; they hold amongst them two-thirds of 
the entire paid-up capital. I have often heard it said that the best 
guarantee of the success of a joint stock company is that the directors 
themselves hold largely in it. Well, if that be so, I know of no joint 
stock company in all my experience where the directors hold such an 
enormous proportion of the ordinary capital of the company; that 
being so, it is a very fortunate thing that in the position of the com- 
pany, looking at the unwisdom of attempting to issue debentures 
under present conditions, one of your directors should be ready to 
tind £50,000 for a term of three years, with the option of dis- 
charging it at our convenience within that term, at 5 per cent. 
I know of very few cases where a director has come forward and put 
himself into that position. It not only relieves the company of 
the possibility of a very bad financial arrangement, but it shows 
the confidence of that director in his own property, because 
he happens to be the largest shareholder. I will not mention 
the name of that director because I am afraid his modesty 
would be disturbed, but I dare say you will not find it 
difficult to intimate who he is, and I think the position of that 
director and his confidence in this company, and his readiness to find 
this money is, at all events, a confidenee which I hope will be 
catching and my | the proprietors themseves in good spirits. One 
thing, of course, I must tell you, because in matters of this sort the 
remote possibility ought to be considered, that director will not loan 
the money except on a mortgage; that mortgage will be drawn by 
his legal advisers and will provide remedies in the event of certain 
things arising. It will be quite plain that if at the end of three 
years this company’s position is such that the loan could not be met, 
that is, if things were so bad and the shareholders or the public 
would not pay off the loan, there would be a right of foreclosure, 
that attaches to every mo , and attaches to debentures 
if you failed in payment of interest or failed to pay the princi- 
pal to the debenture holders. I should not feel it necessary to 
allude to that matter but for the conscientious scruples of this 
director, who thought it ought to be understood that although he 
comes forward now in this, what, I must venture to say, liberal and 
handsome manner, to help the company, but because he does so he is 
not to be precluded from the ordinary remedies of a creditor at 
the end of the term. I am sure, talking to men of business, 
that it is a reasonable thing to be forewarned about. 
There seems little reason to doubt that long before three years have 
expired we shall be able to issue debentures or make other financial 
arrangements that will enable us to discharge that loan arising out of 


the scruples of the lender. I move the resolution, the report and 
accounts now submitted be approved and adopted. 

Logp WantaGE seconded the motion. 

Mr. Praps (a shareholder) commenting on what he considered a 
little inconsistency in the accounts which doubtless could be ex- 
plained, asked how many lights were being supplied at the present 
moment, and at what pressure current was being supplied, also were 
the directors satisfied that the present dynamos would light 90,000 
lamps. As to the 10,000 H.P. dynamos referred to by the electrical 
engineer, he hoped that the money spent on these would not be 
thrown away, and that they would come in useful. 

The CHarrMan said on March 22nd we had 423 customers with 
36,000 lights, and we have 26 customers waiting for 3,143 lamps. 
Therefore we have now got 40,000 secured. We transmit at 10,000 
volts. This transmission gave us some trouble in the earlier parts of 
the year, and was more or less the cause of these various accidents, 
but the result of the experience and the greater development of the 
knowledge of the engineer and electrician has removed from our 
minds a fear whether that voltage could be maintained. We have 
now come to the conclusion that it can be maintained economically. 
There had been a very large expenditure of money on the large 
dynamos, that expenditure, as I said, was suspended until we saw 
our way with the completion and perfection of th: other business, 
Whether or not in the future we shall come to the conclusion to 


carry on that experiment I do not know; but we cannot blind. 


ourselves to the fact that the prevailing opinions of electricians is, 
that small units are more convenient and more economical perha 
than large ones. We sprung from 625 H.P. dynamos to 1,250 H.P., 
and we have had some trouble to get these 1,250 H.P., machines to 
go at 10,000 volts, but we have overcome the difficulties and assuming 
that there is a sufficient demand for light they are highly economical, 
but they have some drawbacks, that is, they involve an enormous 
force to crack a nut with. If you can imagine Mr. Nasmyth’s 
steam hammer invented for the purpose of cracking nuts you can 
have a parallel of the wisdom of using 1,250 H.P. for a very small 
number of lamps. Assuming then, that we were lighting a quarter 
of a miilion lights then 10,000 H.P. dyuamos producing current for 
that enormous quantity would be a very economical arrangement. 
It would be a very costly one, however, in the early hours when the 
pressure was not on at full and when it diminished to a minimum. 
Therefore what may arise is that instead of developing in the direc- 
tion of those large forces we may find multiplication of smaller units 
a sounder business. I hope with Mr. Prade that the money will not 
turn out to be thrown away, at present it is lying derelict. With 
regard to the question of the accounts the shareholder was invited to 
the office of the company, where the matter could be better ex- 
lained. 

. Mr. Apams asked if the loan of £50,000 would mortgage the whole 
of the company’s property. He pointed out that the assets, freehold 
land, plant and goodwill of the business of Sir Coutts Lindsay 
amounted to something like £500,000. 

The CuHarrMan: Naturally a mortgage is on the whole of the pro- 
perty. There were two aspects to it, there was the property as it 
stood in the capital account of the company, and there was the re- 
alisable value supposing the company were to break down, because 
the lender only came on the security in the event of the company not 
being able to meet so moderate a sum as £50,000, at the end of three 
years or even long before, if the earning capacity of the company was 
not developed to the extent as to justify somebody lending £50,000 
in debentures it must be in a very bad state; then arises the question 
under these conditions, what would be the value of the plant? Old 
iron. He had bought in London the other day for £20,000, a property 
which originally cost £140,000. The company had broken down. 
Their company, however, he thought, was not going to break down. 

Mr. Hitt asked if the board were sure that £50,000 was all that 
was necessary to try the experiment to the bitter end, because it was 
plain that if they borrowed money on mortgage on the whole of their 
property, they would be unable to borrow any more. 

The CuatrmaN said that they had taken infinite trouble to see what 
money was necessary to perfect the present establishment up to 
eighty-five or ninety thousand lights, and they were quite satisfied 
that £50,000 would be sufficient. 

Mr. Kiscu said the board must allow that the shareholders had 
shown exemplary patience and confidence. They had come year after 
year to hear reports and encouraging remarks from the chairman, 
which, on the face of them, were by no means satisfactory. The 
company had been in existence between four and five years, and the 
chairman had practically admitted that the present report was less 
hopeful than ever before. If it could have been said that customers 
were coming on week by week, and that they were giving satisfaction, 
then he was ready to agree that there was some grounds for hope. 
The speaker then went on to criticise the accounts, and made com- 
parisons between this year’s and last year’s reports. He wished that 
the chairman had mentioned as to how the company was holding its 
own in the market ; he would like some idea of the number of cus- 
tomers that were leaving and going to other companies. He com- 
plained that the company was over officered. He would like to ask 
the chairman if the accountant who signed the accounts was not 
himself interested in the manufacture of electrical apparatus, and 
that the company purchased from his firm a large quantity of goods; 
also whether all orders for such electrical stores passed, as they 
ought, through the hands of the engineer-in-chief, or whether they 
were placed in the hands of the accountant. He concluded by asking 
for information concerning the use of the Grosvenor Station, con- 
sequent upon the action of Savory and Moore against the corpo- 
ration. 

The CuarnMan said it was the right as well as the duty of any 
proprietor to bring forward any allegation that he had to make 
affecting the personal honour of a director or officer. Mr. Kisch, 
however, had not given any notice of the question, and he, for 
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one, declined |to deal with something which somebody had told Mr. 
Kisch. Why did not Mr. Kisch put his accusation into form. If a 
direct accusation was made, the directors would spare no officer of the 
company who had failed to-do his part. For his part, he did not be- 
lieve a word of it. So far as the stores being left to take their chance, he 
would mention that there was not the purchase of the smallest thing 
but which was relegated to a special meeting of a committee of the 
directors. As far as possible everything was got upon tenders to first- 
class firms, and no officer of the company had the slightest voice in 
determining those tenders. With regard to Mr. Kisch’s complaints 
as to the position of the company, the chairman asked what remedies 
had Mr. Kisch. He (Mr. Kisch) agreed with him that the last year 
had been disastrous, but he supposed Mr. Kisch knew why the thing 
broke down, and why customers went away. That had been the mis- 
fortune, but misfortunes were only redeemed by knowledge, and by 
courage, and if the directors looked upon the future of the company 
as hopeless as the last speaker thought it, they would have come to 
the shareholders and advised them to stop it, to wind it up, and get 
rid of it. But they were not in that mood; they believed that the 
company could be redeemed, but it would only be done by people 
who had solid information, and a clear conception of remedies for 
faults, and not by mere talk. He was quite ready at any moment to 
confer with any shareholders as to the remedies. They, the directors, 
believed that the remedies were sticking to the business, and perfect- 
ing the machinery up to 90,000 lamps. If that were achieved—and 
he felt it could—then the position of the company would be greatly 
altered. He had known many things now prosperous, which had 
been in its earlier stages in a position quite as bad. He gathered 
from the speech of Mr. Kisch nothing tangible. 

Mr. KiscH said he was about to move an amendment, that a small 
committee of shareholders be appointed to confer with the Board 
with a view to reducing the expenditure, and advise as to the possi. 
bility of bringing the company into a paying position. (Cries of 
“No, no,”) He hoped the meeting would accept the resolution; he 
a they would have more confidence in a report from share- 

olders. 

The CuareMan said he did not like to send any shareholder away 
dissatisfied, but he would read a few figures which were intelligible 
enough. On November 15th, the date of the fire at the Grosvenor, thefe 
were 312 customers, with 38,272 lights. After the fire the customers went 
away, and of these people they lost 153, who used 18,473 lights. Of the 
312 existing at that date they only retained 159, using 19,000 lamps ; 
things went on, and in November of last year, when the collapse of 
the whole system, which lasted four days, took place, they had 263 
consumers; they retained 248, losing, altogether, less than 2,000 lights. 
The state of things was, if there had been no Grosvenor fire, and 
business had progressed in the same ratio as it had, notwithstanding 
the checks, instead of 36,000 they would have had over 60,000. What 
they showed was that the system could be worked, consequently with 
more lights profit would follow as certainly as night followed day. As 
he said before, they could not help misfortunes, everyone knew that 
it was an experiment, but they ought not to throw it up because great 

rogress had not been made in the second year of its existence. He 

id not know ,whether a committee met with the approval of the 
shareholders. (Cries of “No, no.”) 

A SHAREHOLDER said this experiment had been conducted. by Mr. 
Ferranti ; they now abandoned him before it had finished. Would 
oe company have access to him, supposing they wanted to consult 

? 


The Cuarrnman said he had hoped that the name of Mr. Ferranti 
would not have been brought up. Mr. Ferranti had an agreement 
with the company which had expired. He was engineer, contractor, 
and inventor to the company. hen the agreement came to an end 
by effluxion of time, they did not consider it desirable for Mr. Ferranti 
to continue in the position of engineer, inventor, patentee, and con- 
tractor. They found the position conflicting, and, as they thought, con- 
flicting against the interests of the company. Being quite satisfied 
that Mr. Ferranti was not indispensable, they let the agreement take 
its course, and it expired. It did not expire without the company 
taking measures to carry on the business. He thoughtif they wanted 
Mr. Ferranti’s advice they could get it. It seemed unnecessary to 
retain a gentleman at a high rate of remuneration, when the particular 
work > which his services had been specially retained had come to 
an end. 

A SHAREHOLDER remarked that the chairman had not referred to 
the injunction. 

The Cuarrman said it was generally thought prudent not to discuss 
matters sub judice. An injunction had been obtained against the 
company, but they had apalaed to the Court of Ap for it to be 
set aside. In any case, it would not be material to the company. 

Sir Henry Manos said he would second the proposition of Mr. 
Kisch. He thought good would result from an independent inquiry. 
He had listened with very great interest to the able statement of the 
chairman, but there was running through the whole statement a re- 
mark that various accidents had happened, and that many misfortunes 
had befallenthe company. But they had not heard who was respon- 
sible for these misfortunes, and for the succession of accidents which 
had brought the value of the company’s property down to one-fifth of 
its original value. Surely the directors. were responsible to some 
extent for these various disasters. They were to be asked to mortgage 
the whole property of the company, representing half a million, for a 
sum of £50,000. He thought it was advisable, before they consented 
to such a step, that they should ascertain whether there was any 
chance, even if £50,000 were obtained, of carrying on the company 
with any profit either to the ordinary or to the preference share- 
me holders. For that reason he believed that it would be an advantage 
i ff if such an enquiry were made. The directors had been carrying on 
i] gigantic scientific experiments at the expense of the shareholders ; 
they had had the advice of gentlemen whom they considered to be 
pr fre engineers ; they bad trusted them to a great extent, and the 


— 


result of the iment had been that the company was in the de- 

lorable condition in which they found it. The company had chan 
their electrician, but how were they to know that they would be 
more successful in the future. Experiments had been carried on 
which were opposed to the views of many of the most eminent elec- 
tricians. In conclusion, he earnestly suggested that the proposition 
to appoint a committee should be adopted. 

Sir Tuomas 8. Bazizy said if the directors were incapable of 
deciding the matters of the company they had better close the works 
entirely. Personally, he was a long time opposed to the theory of 
transmission of high voltage, but the more he thought of it the 
more he was convinced that the system possessed inherent qualifi- 
cations. He would call attention to the management expenses. No 
one could look at the balance sheet without noticing that the loss is 
almost covered by the management expenses. Were they really 
working on the most economical footing? Of course the board, which 
by the way was not an ordinary one, composed as it was of men of 
position and high scientific attainments, knew much better than he 
did. He thought, however, that the action of paying £250,000 for 
the Grosvenor business was a little precipitate. : 

The CHarrman said he was glad to hear the expression of opinion 
on high voltage from the last speaker. It was, perhaps, rather 
ungenerous to try to find a scapegoat, but they must remember that 
the directors depended entirely on the scientific men. Personally, he 
had nothing to do with the initiation of the high tension system, he 
came on the board rather to administrate. As he had said, the board 
relied on the scientists who had been clever enough to produce argu- 
ments to satisfy some very hard-headed men of business to adopt 
their views, and to find money to carry them out. Mr. Ferranti, as 
everybody knew, was very eminent, his name was European, so also 
was that of young Mr. Brunel. He supposed that one of the greatest 
misfortunes was that Mr. Ferranti’s ideas, however clever, however 
sound, had not been realised quite as rapidly as Mr. Ferranti thought 
they would be, and not quite to the extent he thought. He (the 
chairman) thought, however, that they must go on with the business. 
With regard to the — he admitted that they were large, but 
they must remember that they would not be greatly increased, even 
with much more additional business. In conclusion, he hoped that 
Sir Thomas Bazley would be induced to take a seat on the board. 

Sir Toomas however, declined, 

And after a little further discussion on the Ds age loan, the 
retiring a and auditors were re-elected, and the meeting came 
to an end. 


The House-to-House Electric Light Supply Company, 
Limited. 

Tue report of the directors for the year 1891 states that the revenue 

account shows a credit balance of £2,250 9s. 1d., which, with the 

balance of £385 15s. 8d., brought forward from the previous year, 

making a total of £2,636 4s. 9d., is sufficient to cover— 


Interest on £30,000 debentures -. £1,706 0 0 
Ten per cent. to be written off preliminary 
Proposed dividend of 7 per cent. on £1,710 
preference shares... = 118 9 7 
Leaving a balance to be carried forward of... 274 5 5 
£2,636 4 9 


During the past year the business of the company has steadily in- 
poise. | the number of 35-watt lamps attached to the company’s 
circuits on January 1st being 13,665, and on December 31st, 19,388. 
At the beginning of the year there were 248 houses connected, and at 
the end of the year, 373. During the year a special unit of plant has 
been laid down, by means of which it is not only possible to supply a 
greater number of lamps, but the lighter load during the period of 
minimum consumption is more economically dealt with. Important 
extensions of the company’s mains have also been carried out. Since 
the end of the year, the directors have allotted £12,290 of 7 per cent. 
preference shares, bringing the total preference capital issued up to 
£14,000, out of the — of which it is proposed to lay down 
further plant to enable the company to cope with its increasing 
business, and, as the new business will probably entail but little addi- 
tion to the standing charges, it may be confidently anticipated that 
the — for the current year will show a substantial improvement 
on those of 1891. 

The following is a comparative statement for the past two years :— 


Working Expenses. Revenue. 


1890. 1891. 1890. 1891. 
Jan. 1st to 
£1,921 0 7 £3,118 2 £1,373 6 7 £3,838 0 6 


9 June 30th 
£2,703 5 10 £2,889 12 5 


July 1st to 
5 Dec. Sist *£3,637 2 7 £4,490 3 5 
£4,624 6 5 £6,007 15 2 


£5,010 9 2 £8,328 3 11 


* Very foggy December. 


An agreement, which, it is hoped, will in future provide a satisfactory 
addition to the profits earned at the West Brompton Station, has been 
entered into with the Leeds and London Electrical Engineering Com- 
ny, Limited, by which agreement that company will carry on the 
iness built up by the company for the construction of central 
stations. The directors have drawn no fees during the past year, but 
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£200 has been paid to Mr. William Page, for special services. The 
directors corgratulate the shareholders upon the promising position 
of the company’s business. Thanks are due to the manager and staff 
who have so materially aided in placing the working of the enterprise 
on a satisfactory basis. During the past year Mr. W. F. Leese and 
Mr. Joaquin de Galindez have been elected directors, and their elec- 
tion is now brought forward for confirmation by the shareholders. 
Mr. H. R. Beeton and Mr. Robert Hammond retire by rotation, and 
offer themselves for re-election. At the meeting the shareholders 
will have to elect auditors for the ensuing year, and Messrs. Theobald 
Bros. and Miall, being eligible, offer themselves for re-election. 


ABSTRACT OF AccouNTS TO 3lst DECEMBER, 1891. 
CaprTaL ACCOUNT. 


Dr. £ +s. 4, 

To Expenditure per last account, £51,089 14s., less 

foundation of business transferred to prelimi- 
nary expenses’ account, £1,709 18s. 8d.... 49,379 15 4 
,» Further expenditure to December 31st, 1891 8,996 6 2 
, Balance of capital account ... =e oan 443 18 6 
£58,820 0 
Cr. d. 
By Ordinary shares of £5 each... pas - .. 26610 0 0 
, Founders’ ,, pie 500 0 
» Debentures. wos 80,000 0 0 
£58,820 0 0 

REVENUE Account. 
Dr. d. 
To Generation of electricity ... 482714 5 
Distribution of electricity ... as 123 0 7 
, Proportion of rents, rates, and taxes vie 39413 3 
Proportion of manngement expenses 593 1 10 
», Proportion of law and parliamentary charges... 245 7 
» Special charges and sundries 11419 2 
Balance carried to net revenne account... 1 
£8,328 3 11 
Cr. £ ad 
By Sale of current per meter at 8d., less discounts ... 7,674 14 6 
» Rental of meters, converters, &c. ... dies 51415 2 
» Transfer fees ... 012 G 
» Other items ... 138 1 9 
£8,328 3 11 
Net REvENvE Account. 
Dr. £ 2a. d. 
To Interest on debentures 19705 0 0 
» Amount written off preliminary expenses account 542 9 9 
£2,636 9 
Cr. £ 
By Balance from account on Pad is .. 2,250 9 1 
” » last account ... 385 15 8 
£2,636 4 9 
GENEKAL BaLANcE SHEET. 
_ DE 
To Capital account 43,820 0 0 
» Sundry creditors on open accounts... ee 7,744.15 1 
» Net revenue account, balance at credit thereof 387 15 0 
» Temporary loan (since repaid .. 938,000 0 0 
n 300 os £100 = .. 30,000 0 0 
£88,490 12 
CR. £ ad. 
By capital account .. 58,376 1 6 
» Cash at bankers 

» inhand 1,144 11 3 
», Sundry debtors for current ... 3,493 6 2 
» Other, 2,318 6 1 
» Stores on hand 304 8 7 
a Construction business development account 17,345 19 7 
» Preliminary expenses account, &c. ... a .. 4,882 8 4 
» Debenture and preference share issue expenses ... 230 11 0 
Suspense renewals, é&c. 400 0 0 
£88,490 12 6 


The Electrical Assets Purchase Company, Limited, 
—The London Gazette states that the creditors of this company are 
required, on or before May 10th, 1892, to send their names and 
addresses, and the particulars of their debts and claims, and the 
names and addresses of their solicitors (if any), to William Robert 
Taylor Carr, of Monument House, Monument Yard, E.C., the 
liquidator of the said company, and, if so required, by notice in 
writing from him, are, by their solicitors, to come in and prove their 
debts or claims at his offices aforesaid, at such time as shall be 
specified in such notice, or in default thereof they will be excluded 
from the benefit of any distribution made before such debts are 
proved. Tuesday, May 17th, 1892. at 11 o’clock in the forenoon, at 
the liquidator’s offices as above, is appointed for hearing and adjudi- 
cating upon the debts and claims. 


Anglo-American Telegraph Company, Limited,— 
At a meeting of the board of directors of the Anglo-American Tele- 
graph Company, Limited, held last Friday, it was resolved to declare 
an interim dividend for the quarter ending March 3i1st, 1892, of 
12s. 6d. per cent. on the ordinary stock and 25s. per cent. on the pre- 
ferred stock, less income tax, payable on April 30th to the stock- 
holders, registered on the books of the Company, on March 31st, 1892. 


The Institute of Medical Electricity, Limited,— 
A general meeting of the members of this company will be held at 
12, Delahay Street, Westminster, on April 25th, for the purpose of 
receivfhg an account, showing the manner in which the winding up 
of the company has been conducted, and the property of the company 
has been disposed of, and of hearing any explanation that may be 
given by the liquidator. 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week ending March 25th, after deducting 17 per cent. of the gross 
receipts payable to the London Platino-Brazilian Telegraph Company, 
Limited, amounted to £3,106. 


LEGAL. 


Lane-Fox v. Kensington and Knightsbridge Electric 
Lighting Company. 


(Continued from page 401.) 


FirrrentH Day, Marcu 18Tu, 1892. 


Tur ATTORNEY-GNRERAL replied on behalf of the plaintiff. He said 
he was not using any stock expression when he said that he ap- 
proached the consideration of the case with considerable anxiety. 
His Lordship knew that counsel who came into these cases crammed 
up the alphabet before the case began. The learned judge was not 
in that position, and he hoped that it would some day be more the 
practice to have assessors sitting with the judge, because he was 
sure that time would be saved by not having to go through the 
alphabet of any particular science. The case was boiled down, by 
Mr. Finlay’s most able speech, to three points. One, that there was 
disconformity between the provisional and complete specification ; 
next, that the patent was unworkable, meaning thereby that the speci- 
fication was not sufficient; and, third, that there was no infringement. 
As to any of these points, he admitted that if they were well founded 
they would be fatal to the action. First, he desired to clear away 
the ground by reminding his ow of one or two general pro- 
positions: It had been established in law that a thing did not cease 
to be an infringement because it was an improvement. Secondly, a 
patentee was not bound to write out, and ought not to write out that 
which would occur to persons ordinarily skilled in the particular 
science to which the patent was addressed. As Lord Cairns put it, 
a properly framed specification must be taken to include ordinary 
electrical or mechanical equivalents. Thirdly, his proposition was, 
that the intention of the infringer was absolutely immaterial. The 
auestion was not what the infringer meant to do, nor the object with 
which he had taken the so-called invention, but whether he had taken 
it. That had a most important bearing on the evidence of Sir 
Frederick Bramwell, Dr. Hopkinson, and Mr. Crompton, when the 
Court considered what the defendants had done as contrasted with 
what they suggested they ought to be regarded as having done. With 
regard to the question of disconformity, there was no vestige of 
authority which suggested that if in the provisional specification you 
had described in general terms what you proposed to do, there was 
any disconformity because you did not point out the advantages 
either in the provisional or in the complete specification. 

Mr. Justicz A. L.SmrrH: Point out what the invention is. 

The AtrornEy-GENERAL said the function of the provisional speciti- 
cation was to point out what the invention was, to identify the ambit 
of the invention for, on the authority of Bailey v. Roberton, he said that 
the description of the invention in the complete specification must be 
within the fair ambit of the description of the invention ; but he said 
with great deference that when his learned friends went on to say, 
“ You are to point out what the invention will do in the provisional 
specification ; you are to point out its advantages and disadvantages,” 
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there was no authority for that ‘ition of any sort or kind. The 
function of the provisional specification was to prevent a fraud upon 
the public by a man describing an apparatus or a combination which 
he had not thought of at the time when the provisional specification 
was lodged ; to prevent a fraud upon the Crown by a grant being 
obtained for a different invention from that which he thought of. 
Mr. Finlay went as far as to say that because you were not told in 
the provisional specification that batteries and generators put to- 
ther as the batteries and generators were put together 
the provisional specification had certain advantages, there 
was disconformity if those advantages were pointed out 
in the complete specification. Mr. Finlay suggested that 
what was meant by regulation was simply the stopping of the 
flicker when a gas engine was running, and then went on to 
deny infringement, because the defendants used it with a steam 
engine and regulated (as he called it) in a different way. He (the 
Attorney-General) contested altogether that that was what regulation 
meant, either in the specification or to the mind of any scientific 
witness. It was an important feature in the use of the 
plaintiffs invention, but it was not the whole or the sum 
and substance of it. The great discovery of Mr. Lane-Fox 
was this: that you could have a constant, pressure while you were 
discharging the batteries with the generator running all the same ; 
the importance of the invention was that although you were gene- 
rating more current than was wanted at the time the lamps were on, 
you could store it up in your batteries to be ready to be used at the 
same pressure when you had more lamps on (that was to say, less cur- 
rent), or when the current was coming partly from the generators and 
'y from the batteries. That was what regulation meant in this 
patent. It was practically admitted by the defendants’ own wit- 


“nesses that they used Mr. Lane-F'ox’s invention to check the flicker 


when the engine ran irregularly ; but that was not the whole pith and 
marrow of the patent when fairly construed. 

Mr. Justicz A. L. Smrrnx: What Mr. Finlay says is that the regu- 
lating in the provisional specification was intended by Mr. Lane-Fox 
to apply to the electrometer, and nothing else. 

The ArrornEY-GENERAL said that even in the most limited sense 
the batteries did regulate. He said that the batteries did regulate 
the dynamos, that was to say, the current in the mains coming from 
the dynamos. Was that operation fairly within the ambit of the pro- 
visional specification? The function of the provisional specification 
was solely to describe what the patentee proposed to put together ; 
there was no authority for saying that the function of a provisional 
—_ was to point out either the advantages of an invention or 
the way in which it was to be used. A patentee could not always tell 
what he could claim at the time of the provisional specification, and 
the object of the Act of 1852 was to give the patentee six months in 
which to develop his invention, to find out what was new and 
what was old, and tell the public the best he could. Mr. Lane-Fox 
told the public: “ My invention consists of improvements in obtaining 
light by electricity, and in conveying, distributing, measuring, and re- 
gulating the electric current for the same, and in the means or appa- 
ratus employed therein.” Having described the lamp, he continued : 
“The way in which I work a number of these lamps from a single 
source of electricity is as follows: From one pole or elec- 
trode of the electric generator or generators proceeds a 
large conductor, from which branch out at various points where 
lights are desired similar conductors, which again may have conduc- 
tors branching off from them, and so on.” He would put his meaning 
clearer. If you had 100 lamps on you would want 20 ampéres; if 
you had 200 lamps you wanted 40 ampéres; to get a constant prac- 
tical electromotive force there must be a constant practical ampérage. 
From beginning to end of this case, his learned friends had put that 
out of view; in Mr. Finlay’s speech there was not a word reminding 
them that the constancy of the E.M.F. at the lamps or in the mains 
depended on the quantity of ampéres coming out. The turning on of 
the lamps had no direct effect ~— the voltage; it had an indirect 
effect upon it, because it prevented ampéres being taken out, or meant 
more ampéres being taken ; and it was the lessening or increasing of 
the amperage of the circuit, the quantity of ampéres going through 
the circuit, that indirectly affected the question of the electromotive 
force or pressure ; you could only keep it up by having enough cur- 
rent—you could only let it down by having some kind of reservoir 
into which the balance not wanted could go. That was the boiled 
down effect of every single witness who had given evidence in the 
case; every one admitted that if you were going to have constancy in 
addition to a standard electromotive force which was for the time 
being coming out of the dynamos and batteries, you must have a 
means of supplementing a sudden draw which wanted more ampéres, 
and of cutting off a quantity when less is required. Mr. Lane-Fox, 
knowing that constancy depended on the ampéres as well as voltage, 
said the electromotive force should be kept as nearly as possible con- 
stant, and that involved regulation by giving out more ampéres and 
by storing up ampéres when not wanted. He (Mr. Lane-Fox) said 
the essence of his invention for this purpose was that you couple up 
secondary batteries between the mains and the earth; and in every 
instance which had been given of this invention being used (whether 
it was Lane-Fox’s or not), the position of the secondary batteries was 
the same, and putting them between the mains and the earth had 
never been su by a living being before that time. 

Mr. Justice A. L. SmirH: What they say is you claimed in the 
provisional for the battery as a reservoir. 

The ArroRNEY-GENERAL: Solely. 

Mr. Justicz A. L. SmrrH: And that you claim it in the complete 
as a regulator. 

The ArrorNeY-GENERAL: I do not dispute their statement, but— 

Mr. Justice A. L. Smrrn: You say it makes no difference ? 

The ArrorNEY-GENERAL: And more than that, my lord; I say I 
pa not put in the provisional specification batteries as a reservoir 


Mr. Justion A. L. That is the point. 

The ArrorNEY-GENERAL said Mr. Lane-Fox stated that the electro- 
motive force in the mains was to be kept constant, and that a num- 
ber of Planté’s batteries would serve as a reservoir of electricity. 
He (the Attorney-General) said that if the collocation and position of 
these things involved this necessary incident, that out from the 
reservoir come ampéres when required, and into the reservoir come 
ampéres when required, that was what was pointed out in the pro- 
visional specification. The learned counsel having cited authorities 
in support of the ——- that the function of the provisional 
specification was only to describe the nature of the invention, passed 
on to the question of sufficiency. This, he said, involved two impor- 
tant questions: first that the specification was bad because “ earth ” 
returns were to be considered as the soil mode of return ; secondly, 
because there was no mention of switches in the specification. 

Mr. Justicu A. L. Smiru said that the Attorney-General might take 
it from him that his view of Sir Frederick Bramwell’s evidence was 
that it did not matter a row of pins what return conductor he had, 
but he would read it again. 

The AtroRNEY-GENERAL then to the question of the use of 
secondary batteries. He submitted it would be a great injustice to 
Mr. Lane-Fox to say this specification should be read without refer- 
ence to what was known about secondary batteries. Sir Frederick 
Bramwell said it was well-known in 1878 that, as dynamos existed 
then, if you suddenly required more ampéres there was a sudden ten- 
dency to increase or diminish your voltage, and that that would be 
to a certain extent corrected by the presence of these secondary 
batteries. The admission was absolutely clear and distinct. He (the 
Attorney-General) did not care whether the rise or fall were corrected 
with switches or not. The point he took upon this was that the con- 
stancy in the mains depended on the combination of a current from 
the generator and a current from the batteries, the batteries being so 
coupled up—that was the feature—between the return wire and the 
main, the main and the earth, that it. must have the function they 
were considering. Having regard to the admissions made by Dr. 
Hopkinson as to the number of distinguished men who gave evidence 
before the Electric Light Commission, not one of whom regarded the 
sub-division of the electric light, so that a constant current could be 
maintained, as within the range of practical electricity, he submitted 
that to say that Mr. Lane-Fox was not enunciating an invention of 
the greatest novelty, however much it might be improved now, was 
not doing justice to Mr. Lane-Fox, and was to construe this specifi- 
cation according to the criticism of people who had absolutely done 
nothing to improve Mr. Lane-Fox’s system, except add a discharging 
switch. That these secondary batteries were to control the electro- 
motive force in two ways—in the first place by taking up excess 
voltage, and in the second place by taking up excess ampérage, that 
they in the first place gave off additional voltage, if required, and in 
the second place they gave off additional amperage—was enunciated 
by Mr. Lane-Fox in plain and simple language. Dealing with the 
question of “earth” in this specification, and how it should be 
understood, he admitted that “earth” might mean more than one 
thing. 

Mr. Justice A. L. SmirH: It is your case. The first question is, 
What does “ the earth” mean in this context ? 

The ATTORNEY-GENERAL said “the earth” meant in this context, 
and ought to be taken by everybody who read this specification in 
the light of the then knowledge, any return which was available for 
distributing light. He submitted that it did mean in fact, and would 
be taken to mean for the purpose of patent law, any return which 
fulfilled the condition of the return contemplated by Mr. Lane-Fox. 
The problem to be solved was to sub-divide a large current; but it 
was ridiculous and absurd to suggest that you were to invalidate this 
patent because you use a current so large that the soil is not the best 
and fittest conductor. He did not deny that the thing was to be con- 
trolled by commercial considerations. It had been stated by the 
Courts now for years that a patent was not invalid, and did not cease 
to be a good patent or to be infringed merely because in the particular 
way in which it was being used an improved equivalent or conductor 
had been used. 

Mr. Justice A. L. SmrrH: Supposing Mr. Lane-F'ox’s idea was to 
have an incandescent lamp, and he certainly had the idea of having 
400 or 500 lamps at the least, and suppose it turns out that the earth 
return for 400 or 500 lamps was imperfect, what then ? 

The ATToRNEY-GENERAL: If so, this patent is perfectly good; 
because the question you have to try is whether or not the particular 
method of return he contemplated is “ of the pith and marrow of the 
invention.” 

Mr. Justice A. L. Smrrnu: That is another point. Suppose it is 
the pith and marrow that it should be the soil. 

The ArroRNEY-GENERAL: Then I am wrong altogether. 

Mr. Justice A. L. SmrrH: You would not say if it would act as 
a return for 10 lamps, and he claims 400 that it would do ? 

The Arrorney-GENERAL: No. But no witness has said that the 
increase of the number of lamps would create the slightest difficulty 
in carrying out Mr. Lane-Fox’s invention, unless they construe it that 
it must be soil and nothing else. 

Mr. Justicn A. L. Smrru: I agree that if you are entitled to use 
any return other than soil you can get it back easily. 

The ATTORNEY-GENERAL submitted that the plaintiff's specification 
ought in fairness to be so read. His learned friends, he said, had 
argued. this question of earth as though it was old to use secondary 
batteries, as though it was old to use dynamos, and the only merit of 
the invention was saying you could get back by earth instead of 
another way. Lord Herschell had said many times ia the House of 
Lords that the most important thing of all in construing a patent 
was to put yourself in possession of the state of knowledge at the 
time. He (the Attorney-General) would not deny that if it was old 
to use the combination of secondary battery and dynamo in the way 
described, so that the sole differentia was that the plaintiff claimed 
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earth-returns instead of other returns, that this patent must be con- 
sidered with reference to the then existing knowledge, and would be 
bad. But the whole thing described by Mr. Lane-Fox was a new 
combination. 

Mr. Justice A. L. Surrx: Why do you say it was not material in 
arc ligbting to have constancy of pressure ? 

The ATTORNEY-GENERAL: Because they are always used in series, 
not in parallel. It is sufficient for my purpose to point out that it is 
not suggested that secondary batteries had been used for arc lighting. 
Therefore the use of the combination of a running dynamo and a 
secondary battery was in itself new; the combination of a secondary 
battery and running dynamo, both doing work on a circuit was new ; 
and the combination of a secondary battery and running dynamo on 
a system of incandescent lighting was absolutely new still further. 
Given his premises of what was new and what was old, the problem 
to be solved was, What is the pith and marrow of this combination ? 
It was most unfair in a construction of this patent to include soil 
returns in the sense of being essential to the last claim, namely, “the 
employment, as described, of secondary batteries as reservoirs of 
electricity in combination with a mode or system of distribution as 


hereinbefore explained.” There was not a word in that claim about 


earth returns. 

Mr. Justice A. L. Smrru: The real question as regards earth is 
whether it is an essential part of the distribution. 

The ATTORNEY-GENERAL : I accept that. 

Mr. Justicz A. L. SmirH: And claimed by the plaintiff as such. 

The ATTORNEY-GENERAL . He admitted that if by his specifi- 
cation he had told the — that the pith and marrow of his inven- 
tion involved a return by earth, he never could say that a return by 
earth was not essential. But there was not a single passage in this 
specification to show that a return by earth was essential. Every line 
said the contrary. The careful framer of this specification saw that a 
system of distribution was one thing, and earth returns another, that 
secondary batteries and generators were two more things. It was clear 
to demonstration that the true construction of this specification meant 
the combination of generators and secon batteries with the 
plaintiff's system of distribution ; and it would be an unfair thing if 
infringers could get out of their infringement by saying that it was 
not a part of the plaintiff's system of distribution. Electricians did 
not even trouble to distinguish between insulation and uninsulation 
and soil for the p There was no object at the time in drawing 
any differentiation; the only object of drawing the differentiation 
now was the quantum of current to be used. He respectfully sub- 
mitted that there was no authority for including in a claim of the 
subordinate integer that which was not found in the words of the 
claim, unless it was involved in the pith and marrow of what was de- 
scribed. Nota single electrician who had come there to say that Mr. 
Lane-Fox’s patent was bad had ventured to say from practical elec- 
trical working that the system of distribution was altered one whit by 
leaving out soil and putting in insulated or uninsulated return. On 
that alone he should submit that the infringement by the defendants 
was complete. 

Mr. Justicz A. L. Surrn: They say that the true construction of 
that passage “soil” would not work. You say, with great force, that 
it is no essential part of the distribution. 

The ATTroRNEY GENERAL: That is my point. 

Mr. Justice A. L. Smrrx: Then what they say is, that Mr. Lane- 
Fox knew in 1878 that these returns were expensive, and that he de- 
vised soil returns to get rid of the expense. 

The ATTORNEY-GENERAL: That would be no answer, if it were a 
mere question of expense. 

Mr. Justicz A. L. Smrrx#: No; but they say he intended to have it 
as of his patent. 

e ATTORNEY-GENERAL: If my argument is upon the fourth 
claim—namely, that the fourth claim includes. distribution, and dis- 
tribution stops short of any particular method of return—the whole 
of that argument is cut away. 

Mr. Justicz A. L. Surrn: Their case is it does not, because they 
say he advisedly put in soil. 

The ATTORNEY-GENERAL: It is not a question of the construction 
of another claim or another part of the specification. Here the word 
“earth ” does not occur ; all that occurs is, “a mode or system of dis- 
tribution as hereinbefore explained.” I submit in the first two 
claims as they stood in terms, returns by earth were different from 
the system of distribution. Nobody could fairly construe these 
claims without seeing this difference between the outward journey 
and the return journey. In the face of the candid answers of Sir 
Frederick Bramwell and the other witnesses for the defendants, it is 
clear that no part of the distribution took place in the course of the 
return. The learned counsel then went on to answer Mr. Finlay’s 
argument that the patent was unworkable because switches were not 
described. 

Mr. Justice A. L. SurrH: He says automatic working is useless ; 
that is the point. 

The ArroRNEY-GENERAL said the words automatic and non-auto- 
matic were not to be found in the specification ; they were words of 
construction which it was only possible for his learned friends to read 
in by shutting their eyes to what was common knowledge at this 
time. It was, he submitted, untrue that it was non-automatic when 
the switches were used. The evidence was overwhelming and abso- 
lutely uncontradicted that it was automatic when switches were used, 
by the confessions of Sir Frederick Bramwell, Dr. Hopkinson, Mr. 
Crompton, and Prof. Kennedy. The real effect, he contended, was 
that what the switches did was to supplement the want of non- 
automaticity which the cells would not 4 He should show that on 
the admission of Mr. Crompton himself the effect of putting on what 
he might call extra steam was to supplement the fall in potential 
which had not been corrected by the presence of the secondary 

ies. He should show further that the presence of secondary 
batteries was admitted by Mr. Crompton in terms to tend to main- 


tain a constant pressure. The sole question was did it require inven- 
tion to switch in and out for the purpose of discharge? He would 
— to show that the question of charge had nothing to do 
with it. 

Mr. Justice A. L. Smrrax: They say that without the machinery of 
extra cells or switches you cannot charge that battery without 
smashing the lamps. Beyond all doubt before 1878 there were these 
switches by whica the potential was let out. 

The ATtorRNEY-GENERAL: Their point is that you cannet effec- 
tively charge or discharge. 

Mr. Justice A. L. SmirH: Charging is the point—discharging 
would not smash the lamps. 

The ATTORNEY-GENERAL: It is discharging at too high a voltage 
that does smash the lamps. 

Mr. Justice A. L. SmrrH: Automatically ? 

The AtroRNEY-GENERAL: Equally, if you discharge too many cells. 


We have to consider whether it is automatic or non-automatic, whether . 


the workman could carry out Lane-Fox’s specification so as to be useful. 
The contention is two-fold ; that you cannot carry out Lane-Fox with- 
out a discharging switch, and that you cannot carry out Lane-Fox as 
the defendants do without a charging switch. On the question of 
sufficiency of specification, I submit it will be found that the dis- 
charging switch is the only important one. Assuming that a man 
starts, having nothing but the Lane-Fox specification before him, 
what is he told? 

Mr. Justice A. L. Suirn: Why do you say that it was Mr. Lane- 
Fox’s idea that there should be a switch at all to cut on or off ? 

The ATTORNEY-GENERAL said because you had to get the current 
out of the mains into the batteries—there must be a connection 
between the main and the battery first. What was the only thing re- 
quired to be done to make Lane-Fox workable? Even upon the 
defendants’ contention, it was only to shift that discharging switch. 
Keeping the batteries in health was a totally different point, and one 
which had no relation to what he was now considering. Was it, or 
was it not, common knowledge that you could reduce the voltage of 
either secondary or primary batteries by reducing the number of cells 
that were on the battery? That was conceded by Sir Frederick 
Bramwell, and he could read twenty passages from the evidence 
demonstrating that, given you had secondary batteries charged to any 
voltage you liked, they simply acted then as primary batteries, and 
gave off their electricity. What was the other condition of things said 
to be new? The other condition of things was that if you desired to 
charge very highly you must have a switch to enable you to move the 
switch back for the purpose of high charging. That had not the 
slightest relation to Lane-Fox. It was never known at the time, and 
was the subject of a subsequent invention ; it had nothing to do with 
regulating, with storage, with the kind of reservoir, or anything of 
the kind. The whole of this question of charging batteries to excess 
had been introduced into this case for the purpose of suggesting that 
what at the outside was an improvement of Mr. Lane-Fox’s- was that 
which could be used to show that Lane-Fox had made no invention. 
In every case, including the alleged infringements, the machinery had 
been worked in the same way. 

Mr. Justice A. L. Smrrn: What is your case about the switch? 
Is it that Lane-Fox can be worked sufficiently without the switch ? 

The ATTORNEY-GENERAL: I say that Lane-Fox can be worked effi- 
ciently without any switch at all; but I say, further, that no witness 
has come into the box with a suggestion that it was not common 
knowledge to reduce the voltage coming from secondary batteries by 
switching off cells when you found that the voltage was getting too 
high. The whole point was this, that in 1884 it was discovered by 
Mr. Drake, or somebody else, that it was desirable, for the health of 
the batteries, to keep them charged very highly, as distinguished from 
charging as people charged before. 

Mr. Justice A. L. Smrrx: You are going into the infringement. 
I do not want to hear you upon that point ; it is the other point which 
I am in a difficulty about. They say you must charge up to 125, the 
result of which will be to blow your lamps out unless you have some 
switching arrangement. If you are right on the other points, I can 
find infringement very easily. 

The ATTORNEY-GENERAL went on to argue that if the geen 
specification were followed lamps would not be broken.  com- 
petent electrician in i878 knew that if he — the voltage going out 
into his lamps constant they would not be broken. The competent 
electrician knew that the effective voltage comes off on the discharge 
of either the primary or the secondary battery, and yet, it being 
common knowledge how to reduce the voltage coming out from an 
accumulation of cells, by cutting off some of the cells, you were to be 
told that the patent was bad because the patentee had not repeated 
that common knowledge. That was a little unfair to Mr. Lane-Fox, 
who said he did not include switches because it was commor know- 
ledge that that was the way of getting rid of an excess of pressure. 
Not a single witness suggested that switches were not common know- 
ledge for the purpose of decreasing the pressure. An unworthy sug- 

tion had been made by the witness on the other side as to the 
fference between gas engines and steam engines; but as that was 
admitted to be only a question of degree, he would not labour it. 
What was the case as to anticipation by Clarke and Achard ? 

Mr. Justice A. L. Smrrx: I do not care about that. 

The ATTORNEY-GENERAL said he wanted to say that it was said 
that this wasthe putting together of two old things. He wanted to 
point out that the result obtained was absolutely new, and that there 
was no case where the result obtained being new, the putting 
together of old things had been held not to require invention. In 
concluding, the learned counsel said: I am not here to say one word 
in favour of Mr. Lane-Fox apart from this invention. Attempts 
were made to say that he was a very young man; that he was only a 
dreamer indulging in vague generalities. I trust I have satisfied your 
Lordship that not only did he dream of a scheme which people had 
hitherto left unthought of, but that he put down in his specification, 
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in such language as would enable any competent and willing elec- 
trician to carry it out, a most useful invention, bringing incandescent 
electric lighting within the reach of all consumers. The strongest 
testimony to the merit of Mr. Lane-Fox’s case may be summed up by 
saying that hundreds and thousands of installations have been 
erected in this country, and are still working, in which the position 
of these secondary batteries and their relation to the gencrators is 
identically the same asin Mr. Lane-Fox’s specification, and that if you 
wished-to describe the action of those secondary batteries in the most 
scientific language, you would find it in the specification of Mr. Lane- 
Fox himself, written in the year 1878. 


Day, Marcy 30ruH. 


JUDGMENT. 

Mr. Justice A. L. Surrn said: This is an action brought by Mr. 
St. George Lane-Fox, an electrician of high repute, to test the 
validity of a patent taken out by him on October 9th, 1878. The 
plaintiff alleges that he then hit upon the idea that by utilising 
secondary batteries as invented by Planté, and coupling them up to 
the mains which conveyed the electromotive force in his system of 
distribution of electricity, such foree could be kept constant in the 
mains, and thus an even steady light would be had in incandescent 
lamps, which otherwise would not be. The Attorney-General desig- 
nated this invention as being one to keep a constant potential at the 
lamps with a variable load. It has been proved that the system of 
distribution of electric current for incandescent lighting, in conjunc- 
tion with the use of secondary batteries by reservoirs, was a novel 
and valuable suggestion, which has aided the perfecting of that 
science which has culminated in the incandescent lighting of the 

resent day, and it certainly appears to me that if the plaintiff did 
invent and carry to a practical result what is now claimed for him, 
he is an inventor of very great merit. Some 10 years prior to the 
ae 1878, Gaston Planté had invented and brought into use what is 

own as a “secondary battery,” that is, a reservoir in which the 
electric current emanating from a generator could be stored. Daniell, 
my brother Grove, and Smee had also invented cells to act as accu- 
mulators of electric energy, and these were in common use in tele- 
graphy and other electrical work. The use of switches was 
also well known. They were means by which an electric 
current could be turned on or off, whether into.or out of an 
accumulator, or in some other circumstances in which it was 
desired to turn on or off the electsic current. Prof. Forbes 
told me that switches were as commonly used in electricity 
as water taps in the distribution of water. This secondary battery of 
Planté consists of a number of cells joined together, each cell holding 
sulphuric acid, in which are immersed plates of lead rendered porous 
and oxidised by a process fully described by him. These secondary 
batteries had before 1878 been used for the storage of electric energy, 
and utiljsed, among other things, for the ringing of bells or kindling 
lights, the energy then wanted being let out of the secondary battery 
by the pressure of a button, as is well knownto many. Prior to 1878, 
attempts had been made at lighting by electricity, the means adopted 
being to place arc lamps into what is called series, that is, into line, 
and to pass the electric current through each lamp, and thence to 
what is known as earth. This system, though suitable to the lighting 
of lamps in streets and such like, was not adapted to the lighting of 
the interior of houses and other buildings, as is now done by incan- 
descent lighting, and, to use the words of Sir Frederick Bramwell, a 
director of the defendant company: “The great question of the day 
was the distribution of electric light.” In this state of circumstances 
the plaintiff took out his patent of October 9th, 1878. In it, among 
other things, he sought to bring about a distribution of the electric 
current, or, in other words, to divide the main current into a number 
of small currents branching off from them, so that by placing his 
lamps into what is called parallel—that is, at ihe side of the main 
current instead of in a line with it—each lamp might be fed by a 
small current which, when it had performed its mission at the lamps 
and exhausted its energy, or,in technical language, had reached zero 
potential, should pass on therefrom to earth. By this means of dis- 
tribution of the electric current, and the other means stated in the 
specification, the plaintiff designed to light by incandescent lighting 
towns and other inhabited districts. The name the Attorney-General 
gave to the proposed system was “the multiple parallel incandescent 
bridge.” The plaintiff, as before stated, for the purpose 
of carrying out his ages determined to couple up the secondary 
batteries of Planté to his system of distributions. The complete 
specification, as it now stands, states that the purpose for so doing 
was to “distribute and regulate the electric current for obtaining 
light by electricity.” The plaintiff's case is, that by coupling secon- 
dary batteries to the mains the electric energy therein would flow 
from the mains into the batteries when the energy in the mains was 
above equilibrium, and also flow from the batteries into the mains 
when the energy therein was below equilibrium, and that thus a con- 
stant potenti: would be kept in the mains and the light in the lamps 
steady. The defendants, in the first place, assert that the specifica- 
tion shows that Planté batteries were resorted to by the plaintiff not 
for the purpose, as he now states, of regulating the electric current, 
but for the purpose of storing up what electromotive force might 
emanate from the generator when the load upon the main was light, 
or, in other words, when lamps were off, and of using such stored up 
force when the load upon the mains became heavy, that is, when the 
lamps were on, or when the generator was not at work. They say 
that the present claim of the plaintiff as to using secondary batteries 
for regulating the electric current is not to be found in the complete 
specification as it originally stood; and then it is only rendered pos- 
sible by an adroit amendment made therein in the year 1883, when 
the second disclaimer takes place. It becomes necessary to see what 
the complete —— did contain when filed on April 9th, 1878. 
The Attorney-General, in opening the case, and again at the end of 


his reply, told me that if Mr. Lane-Fox had now in the year 1892 to 
sit down and re-write a provisional and complete specification of his 
invention of 1878 with all his subsequent knowledge, he would write 
them again in the same words and the same form. This statement in 
reply somewhat stretched my credulity, seeing that he and Sir 
Horace Davey had occupied me for fifteen days in trying 
this case, a v-ry considerable portion of which had been 
taken up in discussing what the two documents meant. By the 
complete specification, Mr. Lane-Fox claimed for improvements in 
electric lighting by, amongst others, the six following means :—(1) 
By means of the distribution of electric energy by means of branches 
and sub-branches; (2) By means of this distribution in conjunction 
with incandescent lamps; (3) By means of an apparatus for measur- 
ing electricity; (4) By means of the employment of secondary 
batteries as reservoirs in combination with his system of distribution ; 
(5) By means of the use of a regulator and other mechanical 
mechanism wherewith to regulate the electromotive force in the 
mains; (6) By means of mechanism wherewith to convey electric 
energy. On January 26th, 1882, the plaintiff disclaimed bis claim to 
his appliances wherewith to measure and to convey electric energy, 
and on July 30th, 1883, he further disclaimed his claim to his distri- 
bution of electric current, whether alone or in conjunction with the 
incandescent lamp, and also his claim to the regulation and other 
mechanism which I shall hereafter, for the sake of brevity, call the 
electrometer. It will be seen that all that was left of his patent, as 
the specification now stood, was his claim for distributing and regu- 
lating the electric current for obtaining light by electricity by means 
of the employment of secondary batteries as reservoirs of electricity, 
in combination with a mode or system of distribution of electric 
energy. In the specification, after describing a lamp and the way of 
distributing the electric energy and the mains for measuring it, the 
plaintiff makes this statement: “The electromotive force of the elec- 
tric conducting mains should be kept as nearly as possible constant at 
say 100 volts of British Association units of electromotive force.” 
The Attorney-General, in opening this case, stated that this mention 
of 100 volts showed the foresight of Mr. Lane-Fox, for it was the 
pressure now universally adopted. This upon the evidence appears 
not to be so, nor does there seem to be any special virtue at all in 
having a pressure of 100 volts. Mr. Lane-F'ox then proceeds to deal 
with secondary batteries as follows:—‘ A number of secondary bat- 
teries such as Planté’s (lead and sulphuric acid), such batteries being 
joined together in series between the main and the earth will serve asa 
kind-of reservoir for the electricity. The cellsshould have a very large 
conducting surface, and there should be several batteries connected up 
at several points of the mains, sothat by increasing the electromotive 
force during the hours when not much electricity is being used, they 
will become charged, and the electromotive force will be stored up in 
them so that a sufficient supply will be available when the electro- 
motive force falls, owing to the draft from the mains when the force 
is most used and needed. The number of cells in each of these bat- 
teries will depend upon the electromotive force of the mains.” It is 
true that in the paragraph about secondary batteries Mr. Lane-Fox 
does not mention anything about their being employed to keep the 
electromotive force in the mains constant, but in another place he is 
explicit on the matter. He says: “ In order to keep the electromotive 
force constant it is desirable to have, in the firet place, several gene- 
rating machines, also a number of reservoir batteries as before 
explained.” He then on to disclose his electrometer. 
It was known to electricians at that time that by reason of the 
resistance of the mains the further the electric current travelled up 
them from the dynamo, the less was the potential in the current, in 
other words, that by reason of the resistance of the mains the further 
the lamps upon circuit were situated from the dynamo, the less 
illuminating power they received. This upon a long circuit was 
matter of moment. Anxious as I am to read the specification in 
favour of the patentee, I cannot do so without seeing that Mr. Lane- 
Fox when he drafted it in April, 1879, had in his mind, as regards the 
matter now in hand, two separate and distinct ideas. The one was 
that by coupling up secondary batteries to his system of distribution 
of electric current, he might be able to neutralise the pressure of the 
mains and then render constant the electromotive force therein (this 
would be in aid of the dynamo, as Prof. Perry stated) ; the other was 
to regulate such electromotive force in the mains (and this, as it 
seems to me, was for the benefit of the lamp). These ideas are 
separate and distinct. Prof. Forbes stated that his reading of the 
specification was, that Mr. Lane-Fox meant a constancy of the 
pressure all over and at all times. Mr. Lane-Fox, in cross-exami- 
nation upon his lecture delivered at the Royal Institution, in 1882, 
stated to the same effect. In my judgment, the defendants are not 
correct when they state that Mr. Lane-F'ox by this specification only 
claimed the use of secondary batteries as reservoirs, for by these 
batteries he also claimed to keep the electromotive force in the mains 
constant. I am against the defendants on this point. The 
defendants, however, say that if the specification is to be read as I 
read it, the patent is bad because the complete specification as it 
now stands is not in conformity with the provisional. This point 
appears to me to be a formidable one for the plaintiff. It is 
unnecessary to go over the earlier cases cited by counsel on either 
side, for they are dealt with in the late case in the Court of Appeal of 
Nuttall v. Hargreave, 1st Chancery Division, 1892, page 23. The 
law is clear. It is this: A patentee must describe the nature of his 
invention in his provisional specification, he need not go into details, 
but he must describe, as I have said, the nature of his invention. In 
his complete specification, when going into detail he must describe 
the same invention, if not, the patent is bad. Now what has Mr. 
Lane-Fox done here? In his provisional specification he states 
“The electromotive force for the electric conducting mains should 
be kept as nearly as possible constant, at say, 100 volts, or British 
Association units of electromotive force. A number of Planté’s (lead 
and sulphuric acid) cells joined together in series between the mains, 
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and the earth will serve as a kind of reservoir for the electricity. In 
order to keep the-electromotive force in the mains constant it is 
desirable to liave in the first place several generating machines.” It 
must be noted that he does not here state that secondary batteries 
are available for this constancy as in his complete specification he 
does, but proposes that the generators should keep the electromotive 
force constant and not even in conjunction with the secondary batteries. 
He then goes on to state that it is necessary to have the electrometer 
for the purpose of regulating the electromotive force. This pro- 
visional specification, reading it most favourably for the plaintiff, 
can only be read to claim for the invention of using secondary 
batteries, the keeping of the electromotive force constant. I have 
no doubt that in the complete specification as originally filed in 
April, 1879, the words “ regulating the electric current” at 3 
line 16, and at page 5 line 44, were solely applied to the electro- 
meter. What has been done is this. Upon disclaiming the electro- 
meter on the 30th July, 1883, four years after the complete specifi- 
cation, it was sought to apply the words “ regulating the electric 
current” which had been theretofore solely applicable to the electro- 
meter to secondary batteries so as to claim for them not only 
the power of keepin the force constant in the mains, but of regu- 
lating it therein. The question is, does the plaintiff now claim for 
the same invention in his complete specification as it stands, as he 
did in his provisional specification? I say he does not. In the 
provisional specification he claimed as his invention the use of 
secondary batteries in aid of the dynamo, to keep the electromotive 
force in the mains constant, whereas he now, by his amendment 
of his complete specification, claims, as his invention the use of 
secondary batteries, not only to keep the electromotive force constant 
in the mains in aid of the dynamo, but also to regulate the electro- 
motive force in the mains for the benefit of the lamps. The case is 
this: In the provisional specification he claimed by his use of 
secondary batteries, invention x ; in the provisional specification he 
further claimed, by the use of the electrometer, invention y. In the 
complete specification he now claims, by the use of the secondary 
batteries, inventions x + y. How can it be said that he now claims 
in the complete specification the same invention as he did in the 
provisional, unless x and y, are the same invention—which in my 
judgment they are not. And what is more, the evidence leads me to 
conclude that secondary batteries, when coupled up to a main, will, 
under certain conditions, bring about some of the regulating force 
originally claimed for them. The eminent electricians called by the 
plaintiff, in conjunction with those called by the defendants, have 
satisfied me that in some circumstances, especially when fully 
charged, secondary batteries coupled to the plaintiff’s system of dis- 
tribution, have an inherent power of regulating the electromotive 
force in the mains, but the amount and value of such power was a 
matter of dispute. The evidence shows that the batteries auto- 
matically worked will not keep the electromotive force in the mains 
constant. As to the power of regulation, Prof. Perry stated that the 
compensating effect was a very important one, and that the advantage 
of the patent was to prevent flickering. The plaintiff declared this 
invention was a departure from many of the things written before 


1878, and as regards that part of his invention for distributing - 


electric current together with coupling up of secondary batteries to the 
mains, I think this may beso. Prof. Silvatus Thompson stated that with 
batteries so placed, the regulating effect was a necessary consequence. 
Prof. Barrett also stated that secondary batteries he knew would 
operate to bring about a constant pressure, and Prof. Forbes said that 
they had the regulating effect spoken of by the witnesses, and, he 
added, “I have always considered secondary batteries most essential 
for steadiness of light,” and went so far as to say that he had never 
seen steady light without secondary batteries. He then alluded to 
the lights of the Court in which I was sitting, and for which no 
secondary batteries are used, and told me that the lights were 
varying from 15 to 20 volts. In my judgment if this was so, for all 
practical purposes the light was an even and steady one, and as good 
as could be desired. The witnesses called for the defendants did not 
deny that secondary batteries had some regulating effect. Sir 
Frederick Bramwell said: ‘“‘ I think they may be acting as regulators 
in part. I think the batteries would help to maintain the constant 
pressure at the mains. I think the secondary batteries would tend 
largely to correct the rise and fall of voltage where lamps were turned 
on and off. The batteries would maintain, or tend to maintain, a con- 
stant electromotive force at the lamps” ; he also stated that they could 
not be used automatically. Dr. Hopkinson, upon this point, stated 
the secondary batteries would always diminish the flicker; if there 
were a flicker they would have exactly the same effect with a steam 
engine as with a gas engine. If the batteries were taken away there 
would be absolutely no difference upon the pressure in the mains. 
There are scores of stations without batteries. Mr. Crompton stated 
that secondary batteries with switches remaining constant did not 
tend at all to diminish flicker. Mr. Miller, the resident engineer at 
Kensington Court station (the defendants’ station), stated that 
secondary batteries do not automatically regulate the potential, 
although he said in cross-examination if there be a change of pres- 
sure in the mains the secondary battery minimises the effect. Mr. 
Swinburne declared you could not use secondary batteries 
for storage so as to be of use against flickering. Mr. Kennedy, 
the civil engineer who had tests wholly unconnected with this 
action, produced them to explain the extent that regulation by a 
secondary battery was capable of,and he stated that a seconda 
battery would help in regulating small variations, and he adds: 
For very small variations such as continually take place in a circuit 
with many lamps, the secondary batteries will help to steady the 
lights, they do not keep the pressure constant.” Mr. Drake who had 
been working practically at batteries since 1884, and has had hun- 
dreds of batteries under his charge, and who was, to my mind, a 
particularly intelligent witness, stated, “There is a prevention of 
flicker by use of secondary batteries if fully charged, even though the 


motive force be a steam engine and dynamo ;” that is if the actions 
are very quick, if a few lamps are shut off in a smail system so that 
the shutting off of a few lamps effects the light, the secondary 
batteries would help to regulate, but only fora few moments. And 
Mr. King who had had great practical experience in manufacturing 
secondary batteries since 1883, and had made upwards of 38,000 ex- 
periments in charging and discharging them, stated in cross-examina- 
tion, “I will swear that there would be no more variation (that is in 
the voltage in the mains) with secondary batteries than without them. 
I nay the secondary batteries, the current running constant, tend to 
cause a variation rather than diminish it.” It was proved that many 
installations were worked without the application of secondary 
batteries at all, the Law Courts being amongst the number, and, as 
before stated, Dr. Hopkinson deposed to scores of stations existing 
without secondary batteries. It is true the secondary batteries are 
extensively used, though obviously by no means universally. ir. 
Drake told me that he was connected with about 250 installa- 
tions of incandescent lighting, of which about one-third had 
no secondary batteries, and the other two-thirds had. He also 
stated, and I have no reason to doubt him, that the object 
of using secondary batteries was to serve as reservoirs to enable 
the engine to be stopped and yet to have the incandescent lighting 
continued from the energy stored up io the batterries. In 
cross-examination, he said that he had some batteries on with the 
dynamos going, but that he charged them by day and worked them 
off by night. Sir Frederick Bramwell, Mr. Crompton, and others, 
gave strong evidence that the principal use of secondary batteries 
was as reservoirs, and this appears to me to be the case. Scientific 
evidence was given to show what was the real rise and fall of voltage 
in the batteries and mains upon the application or withdrawal of the 
electromotive force therefrom. This evidence was illustrated by 
diagrams which it would be impossible to reprodace here. In my 
judgment the plaintiff, as to the controlling effect of secondary 
batteries, has placed his case too high; and the reai truth is, that if 
there be a short quick flicker at a lamp, a secondary battery coupled 
up with the main will at times help to diminish it; but that 
secondary batteries as designed to be used by the plaintiff, that is 
without mechanical and manual devices, will not bring about the 
constancy of pressure which the plaintiff claimed for them in his 
original specification. The result of the evidence upon this 
I may, I think, accurately sum up in the words of 
an article in The Engineer newspaper of the 26th December, 1890, 
which the Attorney-General used largely in cross-examination of the 
defendants witnesses. Mr. Crompton, Mr. Miller, and Mr. Kennedy 
said that the words were fairly accurate. They are as follows:— 
“One of the advantages found by having more than one pair of 
batteries attached to the system at points totally wide apart is that 
the effect of the regulating movement of switching in an extra cell 
would show a difference of two volts on the lamps, is partly neutral- 
ised by the distant battery.” Mr. Lane-Fox in his declaration made 
in March, 1883, stated that the effect of the change of about one yolt 
upon a lamp was practically nothing ; and if Prof. Forbes was correct 
in stating that there was a change of from 15 to 20 volts in my Court, 
itis obvious that a two-volt change is of little importance. The Board of 
Trade sanction a change of four volts up aud four volts down. In my 
opinion the point taken by the defendants is fatal to the plaintiff's 
case, and the specification as it now st: nds does not claim the same 
invention as the provisional. { might stop here, but as others may not 
agree with me I shall give judgment also upon some of the other points 
raised. His Lordship then dealt with the point that the plaintiff had 
claimed as an essential part of his system, a return by soil of the earth, 
which the defendants said was impracticable. He held that Mr. 
Lane-Fox, as part of his system of distribution which terminated at 
the positive pole of the lamp, did not claim a return by the soil of 
the earth as an essential part of his system of distribution, and he 
decided that point in Mr. Lane-Fox’s favour. The questions 
whether if Mr. Lane-Fox’s specification were followed out (apart 
from the question of the earth) it could be made to work, and, if so, 
whether sufficient information was therein given to enable the intel- 
ligent workman of 1878 to make it work, he answered in the nega- 
tive. It had been demonstrated, he said, by a large body of evidence, 
that the suggestion of being able to charge a secondary battery at 
anything like an excess of 1 volt was an error, and that it could not 
be done. The evidence led him to the conclusion that, to 
charge a secondary battery so that it should discharge as desired 
by Mr. Lane-Fox, the battery must be charged at least up to 
a voltage of 120 volts, and that 105 or 106 volts was the 
maximum pressure which could or ought in practice to be placed 
on the 100 volt lamp. If that were so, it followed, @ fortiori, 
that secondary batteries could not be efficiently charged at a voltage 
which, according to the plaintiff's own witness, would destroy the 
lamps under an hour. This point was also sufficient to defeat the 
plaintiff's patent. The Jast point was: Supposing the specification 
could be made to work soas to carry out the plaintiff's invention was 
sufficient information given therein to the electrical workman of 
1878? There was no suggestion as to the size or dimensions of the 
plate arca to be used in the secondary batteries to do away with the 
unknown excessive voltage, except that there should be “a very large 
conducting surface.” No electrician could have worked out Mr. 
Lane-Fox’s invention without experiment and invention, and then he 
would have found that his system would not work automatically at 
all. Even in 1892 Professor Barrett had but a hazy idea of what “a 
very large conducting surface” was. He therefore thought the 
defendants were right, and that there was no sufficient description of 
the invention in the specification. As to the switches, the plaintiff 
was in this position. If his system of distribution could be made to 
work automatically without switches, no point arose on them. If, 
however, as he (Mr. Justice A. L. Smith) held, it could not be made 
to work without them, then his system was not automatic, and upon 
this ground the switch point could not avail him. He might, how 
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ever, observe that although he had no doubt an intelligent electrical 
workman in the year 1878 would have known how to apply a switch 
to a secondary battery, that this by no means showed that he would 
have been able to apply the necessary number of extra cells and 
switches to secondary batteries in such a way as to effectively carry 
out Mr. Lane-Fox’s mode of distribution. It appeared to him that 
the workman would, as regarded these switches and extra cells, have 
been in a similar position of perplexity as the workman called upon 
to adjust “cells with a very large conducting surface.” He need not 
recapitulate these difficulties, and the observations he had made 
thereon applied here. He held that in this respect also there was a defi- 
cient description. His Lordship then concluded his judgment with 
these words: I have now held that this patent is bad = the ground 
that the complete specification does not conform to the provisional, 
upon the ground that the invention as described cannot be made to 
work, and also upon the ground that if it could, no sufficient informa- 
tion is given as to how it has to be made to work, and I have stated 
my reasons fully—perhaps too fully—forso holding. It is not neces- 
sary to give any further judgment in this case, but had the plaintiff 
been able to surmount the above-mentioned difficulties, and had 
established that by his invention he could have brought about what 
the Attorney-General said he could, my judgment would have been 
that his invention was the subject matter of a patent, that it had not 
been anticipated, and that the defendants infringed it. I give 
judgment for the defendants, with costs. 


PROCEEDINGS OF SOCIETIES. 


Institution of Electrical Engineers. 
AUTHORISED ABsTRACT, Marcu 24th, 1892. 


Mr. Macmanan had not found such large variations of the volts as 
Mr. Reckenzaun mentioned. In his own practice he had occasionally 
found as much as 130 volts variation when running his dynamos 
simple shunt, or when the belt slipped ; but when running compound 
the maximum range was from 420 to £00. Mr. Reckenzaun’s curves 
were obtained from readings taken every five seccnds; if they had 


Mr. Baxer of the Thomson-Houston Company said that the 
German figures in the paper were new to him. r. Reckenzaun had 
referred to the low cost.of labour there as compared to America. How 
did the cost of labour and fuel in Germany compare with that in 
England? In putting down a _— in England the data obtained 
from American experience had to be much modified. He had 
obtained from America a motor which had given very good results 
there, and had found that it was not nearly so satisfactory in 
Leeds, where he used it in November on different rails and muddy 
streets. He employed a large staff to investigate the results, and 
ascertain the differences of the conditions compared with American 
practice. His expenses were, therefore, much greater than thcse of 
a purely commercial line. On this account he hesitated to give the 
figures that Mr. Reckenzaun had asked for, without prefacing them 
with the explanation of how it was that they were so much in excess 
of the American ones, where everything was cut and dried. The 
following costs per car-mile were obtained from an average fortnight’s 
run. General expenses (salaries, office expenses, &c.) 113d. Trans- 
port expenses (including drivers, conductors, and inspectors), 5-174. 
Maintenance of equipment, ‘33d. He bad some difficulty in getting 
a competent staff accustomed to motors, and had been obliged to get 
two men at high wages from America to instruct them ; his head engine- 
driver alone got £3 10s. per week. Their engine, too, was running 
much under its full load (a 200 H.P. engine running at 75 H.P.). 
Five cars were plenty to do the work all the week, but on Saturday 
and Sunday, 50 or 60 would not be toomany. He sometimes had 116 
people on a 60 feet car. There was, therefore, plenty of reason for 
the transport expenses being so heavy. The maintenance of equip- 
ment was principally for new wheels, the original ones not being 
suitable to the rails used at Leeds. 

Mr. Russet showed a diagram of current on the Hague-Scheven- 
ing line, outside the town, running at about 14 miles per hour on T- 
headed rails; the tractive force on a straight level was about 20 lbs. 
per ton. In town the speed was 7 miles per hour. The cars weighed 
17 tons (including batteries and passengers) ; 200 cells were used, two 
in parallel in town and all in series outside. Each run (about 30 
minutes) required about 20 ampére hours, of which 9 ampere hours 
were expended in starting from rest and getting up to normal speei|. 
The starts averaged five or six per mile. The average H.P. over the 
run out and back was about 13. Inreply to a remark from M. Kapp 
that 17 tons per car was exceptionally heavy, Mr. Russell pointed out 
that this included 200 cells and 60 passengers. 


HAGUE SCHEVENING TRAMWA\ 


PROFILE OF LINE 
CURRENT GURVE. 


been taken by a recording instrument they would, he thought, have 
been found very much more rounded ; the tops of the being 
often quite flat for two seconds ther. The current curve 
of a line when 8 cars are on at once he had found to show com- 
an moderate variations say from 100 to 300 ampéres, and never 

pping below 80. When the number was reduced to five cars the 
current was very i lar and frequently dropped to zero. With 10 
or more cars, and volts varying soupiellenabcle to what they now do 
for five cars, he thought the average variation would not exceed 10 
per cent. He did not believe in the use of accumulators as steadiers 
and considered them as rather a nuisance. 

Mr. Vorx said it was desirable to equalise the load on the engine 
as far as possible, as it was very uneconomical to have the latter 
several times more powerful than was required for the average load. 
He said that at Brighton he had a one ton fly-wheel running at 160 
revolutions on a 12 H.P. engine and was able to start two cars at 
once, whereas, with a light fly-wheel the attempt would have pulled 
the engine up. The cost at Brighton was about 4d. per car mile, 
running 23,000 car miles per annum. It was an edge rail track, which 
made the power required considerably less than on a street line with 
grooved rails. 


Mr. Doxsy thought that a great deal of power was lost in starting 
from rest with a rigidly geared motor, and thought it would effect a 
great saving if the motor were allowed to attain its normal speed and 
were then put on by friction gear with considerable slip at first. 

Mr. Manvite thought that the engine might be spared a good 
deal of strain by the use of a set of accumulators; not the ordinary 
expensive type but plain lead plates; these would charge when the 
load suddenly dropped and would help the engine for a short time 
when a number of cars were started at once. Electric trams would, 
he said, never be really successful as long as a clause for the pro- 
tection of the the telephone companies prevented the use of earth 
return. It was practically impossible to run a two-wire overhead 
line. A Birmingham tramways company had dropped their Bill 
entirely on account of being unable to get the clause omitted. In 
America they thoroughly recognised the principle that the roadways 
were first of all for traffic and that when the interests of traffic clashed 
with the interest of — who used the roadways for other purposes, 
the former must prevail. 

Mr. RussEct wished to know the weight of the Thomson-Houston 


cars. 
‘Discussion adjourned, 
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THE GOVERNMENT AND THE TELEPHONE. 


In the House of Commons on.Tuesday, on the motion for going into 
Committee of Supply, 

Dr. CaMERon called attention to the relations existing between 
the Postal Telegraphic Departments and Telephone system and 
moved: “That the Post Office system of granting licences to private 
telephone companies having resulted in the restriction of telephonic 
communication in this country. and a costly and inefficient service, 
this House is of opinion, that alike in the interest of the Postal 
Telegraphic and the Telephone service, the telephonic monopoly 
possessed by the Post Office should be worked directly and in connec- 
tion with the Postal Telegraph Department.” He did not blame the 
Post Office for their anxiety to secure the monopoly of telephonic 
communication. They had spent £10,000,000 of public money in 
acquiring the telegraphic service, and if the competition of the tele- 
phone was brought to bear against the telegraphic system, the result 
would be a very heavy loss. But had the Post Office acquired in the 
first instance the patent rights, they would have been in a position to 
resist any attempt at plunder, and would have done an excellent 
stroke of business, besides securing a valuable addition to their tele- 
graphic service. With their existing appliances the Post Office would 
have been enabled to work the telephone in a way that no private 
company could possibly do. The Post Office now sought to defend 
themselves by laying a heavy and almost crushing charge upon such 
telephone companies as were in existence, and the result was that 
while the public were very highly charged they had a very inefficient 
service. There could be no question that telephony could be made 
very efficient and satisfactory in its working, and that whe: they 
obtained a system of double wires there would be a clearness and a 
fulness of communication, which under the present telegraphic 
system was ithpossible. A crisis had arisen in the relations between 
the Post Office and the telephone companies. The companies sought 
powers which the Post Office were loth to grant, and the development 
of the telephonic system was thereby considerably retarded. It was, 
however, impossible to stifle the growth of the telephone system in 
this country, and they therefore proposed a modus vivendi. They pro- 
posed to take back the trunk lines, and in return to give greater 
facilities of communication between the Post Office and the licensed 
telephone companies, and he believed it was in contemplation to 
allow post offices to be used as public call offices. The result of the 
present state of affairs had been to cripple the progress of the tele- 
phone, and he hoped that the Government would take steps in the 
direction indicated in his resolution. 

Mr. HENNIKER HEatToN, in seconding the resolution, said it was to 
be regretted that a question of so much importance should have been 
brought on at such short notice. He hoped that the House would 
give a unanimous opinion on this matter, which would enable the 
Post Office to go farther than was at present intended, and take over 
the whole of the telephonic communication. Marvellous progress 
had recently been made in the matter of telephone communication, 
and there was no question that there was a great future before it. 
He heartily agreed with the resolution, and hoped that it would not 
be made a party question. 

Sir A. Roxir was quite sure a question could not have been 
introduced of greater importance to the commercial community. 
He had had the opportunity in the London Chamber of Com- 
merce and elsewhere in ascertaining the wishes of the com- 
munity on this matter, and the general fecling was that not 
only might the telephone service in England be greatly im- 
proved, but that it bore no comparison with the development it had 
attained in other countries. There could be no other conclusion than 
that the telephone must inevitably be of very great commercial utility, 
and that in these days commerce cvuld not be conveniently conducted 
without the means of intercommunication being made as perfect as 
possible. At one time the telephones of the country could have been 
acquired for a comparatively small sum, but now there was a very 
much larger capital invested, and the greater the delay the greater 
would be the cost. He valued the advantages which this country had 
reaped as the result of private enterprise, but there was a danger of 
estimating it too highly, and of undervalueing the advantages of 
state control. The only objection he said was that the telephonic 
system might be made to contribute too much to the revenue, a 
principle which in other directions had been carried out to too great 
an extent in this country. It should be worked for the benefit of the 
community, and that could be done by developing and extending the 
methods of intercommunication. 

Mr. LanoucHERE agreed that state monopolies had their duties. 
It seemed to be a question whether in this particular matter the state 
ought to impose conditions upon private companies, or whether it 
should do the work itself. He doubted whether if the state took 
over the telephones under existing circumstances with a view to 
working a universal service, they would be able to make it pay. He 
complained of the service of the National Telephone Company, and 
said that the state would perhaps do better by exercising greater 
control over the companies to which licenses were granted. He 
approved, however of the government taking over the trunk lines. 

Ir. QuiurER desired to say that the National Telephone Company 
had made marvellous progress in the matter of telephonic communi- 
cation. It was admitted that the service in London fell far short of 
what it ought to be, but if the company were given the necessary 
powers, they had the intelligence and the means to meet the tele- 
phonic needs of the country. 

Mr. CunsincHam GraHam thought it would be for the benefit of 
the community if the means of communication were in the hands of 
the State. 

Mr. Esstemonr said he quite believed that telephonic communi- 
cation could be made more satisfactory if the companies had sufficient 
powers. His argument, however, was that no Government could 


merely give to private companies the powers necessary to conduct 
an enterprise of this kind. In a case where the profits are so large, 
— ought not to be given to any company which is a company 

ormed for making profit out of a concession granted by the public. 
When the public made concessions with regard to an enterprise of 
this kind, the benefit ought to return to them. It was argued that 
this was not an undertaking which would benefit the poor man. He 
traversed that statement, for, as in the case of the Post Office and the 
Telegraphs, the poor man would receive a pro rata benefit. He 
heartily supported the resolution. 

The PostmasTeR-GENERAL said that the Bill which the Govern- 
ment were about to introduce would not cover the whole scheme of 
the Government with regard to telephones, but it might be regarded 
as supplementary. The Government were: very Jesirous of develop- 
ing the system of telephone communication, and there was no justiti- 
cation for saying that the Post-Office ever discouraged the invention 
or tried to stifle the industry. The acquisition of the trunk lines by 
the Government would, in his opinion, not stifle, but on the other 
hand would promote legitimate competition by making it more 
possible for local exchanges, which were not wealthy enough to have 
truuk lines of their cwn, to communicate one with another. At the 
same time it would prevent undue competition between telephones 
and the telegraphs in which the public through the Government had 
invested so much money. The Government would give all reasonable 
facilities to the local companies, so that they could work their 
systems over a wide area. So long as the public revenucs were not 
injured aad public service was done, the State could have no reason 
for jealousy of the private companies. On the other hand, he did 
not think it would be in the public interest to put a vast amount of 
the capital of the State into a commercial enterprise of this kind 
when the work could be well done otherwise. The method which 
the Government proposed would enable the telephone companies to 
devote their energies and capital to the expansion and improvement 
of local stations. Where companies did not do the work properly 
the Government had power to set up exchanges. ‘l'herefore they 
might hope ere long to have as good a telephone system as any 
country in the world. 

Mr. Provanp was of opinion that the Government would not do 
the work as well as private companies. 

The CHaNCELLOR OF THE ExcHEQueER said it was notable that 
whilst hon. members were continually finding fault with the manage- 
ment of the Post Office they were yet paying the department the 
compliment of wishing to extend its responsibilities. He did not 
think, as a matter of public policy, that they should proceed indefi- 
nitely in the adoption of these enterprises. He warned the House 
that apart from the question of what was the best method, they could 
not take over the whole of the telephones without immense expense 
in buying up existing rights. For the Government to have the trunk 
lines in its hands would, he thought, meet all reasonable requirements. 

Mr. Rosy having supported the resolution, 

House divided when the resolution was rejected by 205 against 
147. 


PARLIAMENTARY NOTES. 


Hortpays. 


In the House of Commons, on Thursday, March 17th, in answer to 
Baron F’, De Rothschild, 

Sir J. Ferausson said: The senior teclegraphists only in the 
Central Telegraph Office have been entitled to one month's holiday, 
and they retain this privilege. When my predecessor issued his 
scheme, under which first-class telegraphists had the maximum of 
their salaries raised from £140 to £160, the following proviso was 
added to the announcement :—“ As regards annual holidays the Post- 
master-General does not feel justified in further extending the 
privilege now enjoyed, and the augmentation of salary is given 
subject to this condition.” Although I sympathise with the desire 
for a longer holiday, I cannot reopen a matter so lately settled with 
considerable improvement in the position of the officers in question. 

Earl Compron asked whether it was not a fact that ip the pro- 
vinces telegraph clerks who received £150 a year had four weeks’ 
annual holiday, and whether the right hon. baronet would not 
endeavour to put the London clerks on the same footing. 

Sir J. FerGcusson said that the arrangements in the two cases were 
wholly different, and he should require to look into the matter before 
giving an answer. 


TELEGRAPHISTS’ RETIRING ALLOWANCES. 


In answer to Mr. Gilhooly, 

Sir J. Ferausson said: Under the Superannuation Act tele- 
graphists, like other Civil servants, are entitled to either pension or 
gratuity, according as they have served more or less than ten years. 
The title arises, however, only on the production of a medical certiti- 
cate to the effect that, owing to infirmity, either mental or bodily, 
they are no longer fit to discharge the duties of their situations. 
The gratuity is ordinarily calculated at the rate of one month's pay 
for each year of service, and the pension at the rate of ¢,th of 
the salary for each year of service, up to a maximum of {ths on 
having served 40 years. Unestablished service would not be 
reckoned. 

In the Committee of Supply, on the vote of £47,000 for the Post 
Office telegraph service, 
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Mr. Lena said that only £8,000 of this vote was for salaries, while 
the salaries in the postal department of the Post Office had recently 
been increased by £240,000. The disparity confirmed an impression 
prevailing in the telegraph service that the postal department was 
more justly treated, because, being the older department, it was able 
to exert more influence upon high officials than the telegraph service. 
The telegraph clerks did not grudge the advantages which had 
been gained by the employés in the postal department, but only com- 
plained that they had not received the same degree of attention. In 
the postal department out of 40 positions, there were ten superior 
appointments, being one in four; in the telegraph department, out of 
60, there were six superior appointments, being one in ten. When 
the last readjustment was made, four additions were made to the 
postal department and only one in the telegraph department. In the 
telegraph department at Dundee there were 11 first-class male clerks 
and 43 of the second class, and men of 13 and 14 years’ service, 
between 30 and 40 years of age, had no prospect whatever of being 
promoted, whilst some of their brethren in the sorting room had 
attained to much better positions with only ten years’ service. 

Sir J. Ferausson said the arrangement of the ——_ service 
had been revised with a great deal of care, and he no reason to 
believe it had not been settled upon fair grounds. The number of 
superior appointments in one department was no criterion of the 
number there ought to be in another; and in both the number 
must depend upon the requirements of the service. The existence of 
apparent disparity was quite consistent with the fuliest regard to the 
po lic interests. It must be remembered that length of service 

rought annual increment, and although some might be disappointed 
with their prospects, the conditions of the public service could be 
arranged only in accordance with its requirements. 
The vote was agreed to. 


Tae Irish TELEGRAPH SERVICE. 


In the House of Commons last Tuesday, Mr. GitHooty asked the 
Postmaster-General, with regard to the examination for male tele- 
graph clerks which was held in Dublin in July, 1891, on condition 
that successful candidates should spend three months at the school 
without pay, after which time salary was to commence at 12s. per 
week, whether he could state how many of those who at that 
examination were now under pay; what length of time they had 
received it; how many had been three months in the school and had 
not received pay, and if any had not received it, would he state the 
reason ; whether a new rule had recently been issued requiring tele- 
graph clerks to attain a certain proficiency before getting any 
salary ; and whether the clerks who had joined the service before the 
new rule was issued would come under its provisions. 

Sir J. Fereusson: The officers referred to are not examined as 
telegraph clerks, or, as we say, telegraphists, but as telegraph 
learners. They are lads without telegraphic knowledge, and are 
required to obtain such knowledge before they can be appointed. 
They are not charged for the tuition they recive in telegraphy, nor 
are they paid while receiving it. ‘Two of the telegraph learners who 
enna the July competition became proficient in telegraphy on 

h 4th, and received appointments, with pay of 12s. a week, and 
two more have since that date become qualified and will be appointed 
without delay. Twenty-six of the remainder of the competitors, who 
entered the school of instruction a little more than three months ago, 
are not qualified, and cannot, therefore, be appointed at present. It 
has always been the rule that the learners should attain a certain 
proficiency in telegraphy before being appointed. 


Sick Leave or TELEGRAPHISTS. 


In the House of Commons last Friday, 

Mr. Dauzien asked the Postmaster-General whether he could 
inform the House how many senior telegraphists, first and second 
class, at the Central Telegraph Office, were absent on sick leave 
during the 12 months ending October 31st, 1891, distinguishing in 
each class the number absent one day only, the number absent two 
days but not more than six days, and the number absent seven days 
or more. 

Sir J. Fereusson: I do not know what is the object of the hon. 
mem|er’s question, and I cannot undertake to give elaborate details 
of the infernal management of the office; but, generally speaking, 
I can inform him that while the sick absence of the senior branch 
was normal, in the general ranks, the absence for less than six days 
was less, and for periods over six days was more in 1891 than in the 
previous period. 


Bank Howipays T&LEGRAPHISTS’ LEAVE. 


In the House of Commons on Monday, 

Mr. Esstemonr asked the Postmaster-General whether when a 
bank-holiday fell during a telegraphist’s annual leave, the usual 
practice was as follows: “If the day on which an officer should in 
ordinary course begin his annual leave happens to be a public 
holiday in the department, the officer’s leave is reckoned to begin on 
the following day; if the day on which an officer’s annual leave 
expires happens to be a public holiday in the department, the officer 
is not required to resume duty till the day after the public holiday.” 
Whether that course was adopted at all provincial and London 
district offices, but not at the Central Telegraph Office ; and whether 
he would recommend that the same privilege be extended to the 
clerks of the Central Telegraph Office, who at the present time had not 
participated in that extension of leave. 

Sir J. Fereusson: the rule is as stated in the question. The 
Comptroller of the Central Telegraph Office was so informed on 


December 1st last, and the rule will be in operation during the 
current and future years. 


Tue SuBMARINE SENTRY. 


In answer to Mr. Kimber, 

Lord G. Hamitton said: The submarine sentry has been experi- 
mented upon in some of her Majesty’s surveying ships, and seems to 
promise to be useful in searching for dangers ; but it is not considered 
in its present form a necessary or desirable adjunct to Her Majesty’s 
ships for the purposes of nuvigation. 


Coast COMMUNICATION. 


Sir E. Brrxeeck, in asking the First Lord of the Treasury whether, 
in view of the great importance of rendering every facility for the 
better preservation of life and property round the coast of the 
United Kingdom, he would grant an early opportunity for a debate 
on the question of “ Coast Communication,” said he put the question, 
notwithstanding the fact that he had been fortunate enough to secure 
that day four weeks for a discussion of the matter. 

Mr. Batrour hoped his hon. friend would be able, without any 
special arrangement, to obtain a day for the discussion of the import- 
ant question to which he referred; but the hon. member knew it 
would be impossible for the Government, in the event of him not 
finding an opportunity by the ordinary methods of bringing the 
subject before the House, to make an exception in favour of a 
particular resolution without involving themselves in serious engage- 
ments, which would make it practically impossible for the Govern- 
ment to carry on their own business. But he would be glad if his 
hon. friend would particularise the measure he desired to recommend 
to their notice. 

Sir E. Brrxseckx said that what he asked was that a complete 
system of day and night, including Sunday, telephonic and tele- 
graphic communication be provided by the Government all round the 
coast of the United Kingdom, in order that every coastguard and 
signal station should be so connected that where such stations did not 
exist the post-office nearest to the lifeboat station be connected with 
certain lighthouses, which would probably be furnished with early 
and valuable information ; that lifeboat and rocket apparatus stations 
be also placed in telephonic and telegraphic communication ; and 
that a Royal Commission be appointed to inquire into the desirability 
of connecting certain light vessels and rock lighthouses by cable 
with the mainland, in order to give information of vessels in distress. 

Mr. Batrour said the Government were in very hearty sympathy 
with the general object the hon. gentleman had in view, and he hoped 
they might be able to do, in the course of the present year, some- 


thing material towards carrying out the policy he advocated. 


CORRESPONDENCE. 


Oil Insulation. 


We have always been impressed with the absolute necessity 
of free circulation of the oil, in apparatus insulated by its 
means, and we are glad to see that this point is becoming 
more fully sige as your leader in the issue of 25th 
inst. clearly shows. 

We believe our patent of 3,900, 1890, is the earliest pub- 
lished matter in which the great importance of this point 
has been indicated. Any heating of the oil in the covering 
of, or between turns or layers of the wire is a point to be 
most vigorously guarded against in the design of this class 
of apparatus. 

With regard to rosin oil, we think its value is greatly 
over-rated, as it is volatile and has a most unpleasant odour, 
while high grade ffin oil, perfectly de-hydrated, ensures 
every requirement in a far more economical manner. ; 

We should be pleased to show any one who may be in- 
terested in the matter, a converter transforming up to 
probably 100,000 volts, which has been in use between two 
and three years, insulated in the manner indicated. 

We should have no hesitation in putting in hand a con- 
verter to transform up to one million volts, to be excited by 
the ordinary number of alternations per second as furnished 
by the various lighting companies, and we would guarantee 
that the temperature in any part of this apparatus should 
never rise above 90° Fahr., and that continued working 
should in no way damage the apparatus. 


Pyke & Harris. 
March 28th, 1892. 
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We have mentioned in a previous article the transformers 
which are shown on the stand of Messrs. Swinburne & Co. 
Returning again to this point of attraction, we notice among 
other things several alternate current condensers. One of 
these is designed for 100,000 volts for performing experi- 
ments with the high pressure transformer. This condenser 
is for exhibition purposes and is not for commercial use. The 
other condensers are designed to act as compensators, each 
supplying the idle current of transformers for 40,000 watts. 


Fic. 1.—E.ecrrostatic SraTion VOLTMETER. 


These condensers are also useful for increasing the plant 
output when arc lamps are used, and it is proposed to use 
them to displace direct current machines for exciting alter- 
nators. 

Some new forms of instruments, specially designed for 
central stations, are exhibited. A special form of electro- 
meter for high pressure is made. The moving system has 
two almost semicircular “ needles,” and the fixed system has 
four semicircular boxes. The moving system works on tiny 
friction wheels which make electric connection. The con- 
trolling force is gravity. The half discs of the moving 
system are cut in such a way as to give a very open scale, 
between 1,800 and 2,400 volts. We illustrate this meter 
(fig. 1). A standard voltmeter for low pressure stations is 
shown. This is a moving coil instrument. The moving 
system runs on friction wheels as in the foregoing. The 
scale in this instrument is spread out for use in stations 
working between 80 and 150 or between 90 and 120 
volts. The next instrument of this type is a station 
wattmeter for alternate currents, which takes 2,000 volts 
and 50 amperes, but reads in watts. Among laboratory 
instruments this firm exhibits their non-inductive wattmeter 


Fic, 2.—Non-INDUCTIVE WATTMETER. 


(figs. 2 and 3), This is a laboratory instrament specially 
designed to give accurate readings in such work as measuring 
power absorbed by iron in transformers. It is a dynamo- 
m ter, so designed that the self-induction errors are quite 
inappreciable. 

Another form of laboratory instrument, for similar pur- 
poses, is illustrated (fig. 4). This is a direct reading electro- 
static wattmeter, This instrument can be used either as a 


wattmeter or as a voltmeter. The particular instruments 
exhibited were made for some interesting researches on power 
measurements on which Dr. Fleming has been engaged for 
some time. 


Fic. 3.—Non-InDUCTIVE WATIMETER. 


The Bourne form of Thomson reflecting galvanometer 
(fig. 5) is designed to fulfil special requirements. The moving 
system consists of two vertical needles, so that the instrument 
is truly astatic and is not affected by external fields. As to 


Fia. 4.—Eecrrosratic on Warr METER. 


the rest of the design, the object has been to make a really 
good instrument at a moderate price. The coils are well in- 
sulated, being embedded in ebonite, and the coils are sup- 


Fia. 5.—Bourne GALVaANOMETER. 


ported on corrugated ebonite pillars. The terminals are led 
through the glass sides of the case. The coils can be taken 
off and changed easily, and a very simple suspension 
is used, so that a new fibre can be put in with ease, This 
instrument has all the advantages of the Deprez instrument 
combined with the extra sensitiveness of the Thomson. 

A resistance box (fig. 6) is on the stand, which differs 
from the ordinary form in being worked by switches instead 
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of plugs. The makers hold that the dial form of bridge, 
with many coils and a small but constant number of contacts, 
is more accurate than a plug with fewer coils, and a large and 
also varying number of contacts. 


6.—ReEsIsTancE Box. 


A most interesting instrument is a voltmeter for 100,000 
volts, made on the coaxial cylinder principle. The cylinders 
are immersed in heavy insulating oil. The active cylinder 
is connected with one terminal, the wire being carried up 
through a glass tube till it is quite clear of the case. The 
mechanism and the other cylinders are attached to the other 
terminal, and are mounted on a glass plate, which is itself 
mounted on corrugated ebonite pillars. Striking and creep- 
ing distances are thus very great. 


Fia. 7. 


We illustrate alow pressure transformer used for welding 
and other purposes (fig. 7). 


Extraordinarily Large Glass Cells, 

Armstrong’s Glass Company, Limited, of Birming- 
ham, show some very large glass tanks for accumulator 
cells. Hitherto it has been impossible to get a solid glass 
tank of greater capacity than about 24 cubic feet, owing to 
the limited means of manufacture by blowing the glass into 
moulds. This is now entirely obviated by the process of 
fusing the plates of glass together, whereby almost any size 
of tank can be easily constructed. The above firm exhibits 
one 4 feeb 6 inches long, said to be the largest solid glass 
tank ever exhibited. These tanks are constructed upon an 
iron mould mounted upon a carriage running on wheels, upon 
this mould are placed the five sheets of plate glass which are 
passed into the furnace which is specially constructed for the 
ee ; after gradually heating the mould and glass plates 
or a few hours until the glass assumes a dull redness, and 
when the glass has lost its sensitiveness of being exposed to a 


sudden heat without cracking, it is ready for fusing or being 
welded. This is accomplished by the workman introducing 
into the now red hot furnace through apertures or doors in 
the side walls an oxyhydrogen blow pipe; after turn- 
ing on the gases the intense flame of the blow pipe 
is made to impinge upon the angles where the two 
glass plates meet, the tank being constructed in an 
inverted position, that is, bottom upwards, and after 
the two adjacent edges are sufficiently melted they are rubbed 
or rolled down by means of an instrument attached to the 
end of the blow pipe, the mould is then swung round and the 
next edge is put through a similar operation until all the 
horizontal edges are done, this completes the bottom of the 
inverted tank; the four upright edges are then similarly 
treated, care being taken that all the joints are securel 
rubbed and fused together. The tank is then left to cool 
or anneal gradually, a process which takes several days. The 
great advantage of this process is that these tanks can be 
made of any size and shape, and for electrical purposes they 
offer special advantages over those made by the blown process, 
in that they are perfectly flat and level in the bottom, and 
the sides are straight and corners square. The same firm 
also manufactures, upon the same principle, tubes of glass 


of very large diameter. 
Switches, 


The “sure-contact” spring-off switch shown by Mr. J. 
Sugden, for cutting off instantaneously large or small 
currents, is a switch differing from any other in this respect, 
that the “spring-off ” is entirely dependent on the pressure 
of contact, that is to say, it will not remain switched on, if 


Sure-Contacr Swircn. 
there be not a sufficiently good contact to enable it to carry 
the current. Every part is adjustable, and all movable 
rts can be taken from the front, thus facilitating renewals. 
he switches are made in sizes to ca'ry from 1 to 300 
amperes. 


The Sugden ammeter switch is designed to avoid the com- 
plication and expense of having 2-way switches, or two 
ammeters, on an installation which has accumulators, or on 
any two circuits that require to be entirely independent. 
The switch has three movements of the handle, “ On,” “ Off” 
and “Neutral,” the “Neutral” or intermediate position 
cutting off the ammeter altogether. 


3 
| 
4 
— 
k ERE =) = = 
— = 
4 } u 
{2 
— 
4 
j 
AMMETER SwITCcH. 
| 


